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A PERFECT 
ELECTRICAL 
SHEET 


because of positive control 





in the making 





FROM the time the charge is put in the The result is an electrical sheet of known 

open hearth furnace, through the soaking = chemical and physical properties that makes 
pits, the blooming mill, the bar mill, the | your job easier, that helps you to produce 
sheet mill, the inspection, the annealing, a better product. Information on request. 
until a representative number of sheets from 


each heat are tested for core-losses, the THE NEWPORT ROLLING 





scientific control of Newport Electrical 
Sheets is as perfect as human ingenuity can MILL COMPANY 
devise. NEWPORT KENTUCKY 
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CANNOT 
BREAK 


Household refrigerators must operate with 
low service costs. That's why the Belden Soft 
Rubber Plug has been adopted for many lead- 
ing refrigerators, some of which are shown. 


“The Belden Plug is the finest thing of its 
type on the market. Again our engineers have 
looked for a better product and found it,” says 
one big refrigerator manufacturer. 


“Installation men have found them unfailing 
every time—and Belden Soft Rubber Plugs are 
a good talking point for salesmen,” says another. 


The Belden Soft Rubber Plug is unbreakable— 
trouble-proof. You, too, can make your products 
easier to sell—equip them with this service 
guaranteeing accessory. Belden Plugs and 
sample cords to meet your specifications will be 
furnished on request. Write today. 


Belden Manufacturing Company 
4633 W. Van Buren Street, Chicago 


Equip Your Products With 
The Plug Unbreakable for Things Electrical 
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When You're Buckin 
the Head Winds of? 
Competitions « > 


YOUR PRODUCT NEEDS SUPERIOR DESIGN 
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A MASTER 
MOTOR 
APPLIED IN 
THE 
MASTER 
WAY 


Shown above is the new 
Master Messenger, company 
owned, four place cabin 
plane. It symbolizes the 
progressive spirit and alert- 
ness of the Master Organiza- 
tion in bringing to customers 
and the trade new concepts 
in transportation, motor 
building and motor 
application. 


Trying to sell in-this market is like bucking a head wind inaplane. Your speed depends on 
the power you put behind your sales effort. Securing a satisfactory volume of sales on your 
motor driven equipment today requires new concepts of product design, product appear- 
ance and product performance. Master Motor Engineers, when they plan your individual 
motor application, think in terms of these present day requirements. They try to give you more 
than “just a motor drive’. Note the illustration shown here of a typical Master Motor appli- 
cation...note its compactness, its symmetry, its greater safety. Sense its lower production 
costs, its greater sales appeal. Maybe your motor drive will respond to the same expert treat- 
ment...and you pay no premium to Master for this co-operation. Consult us...without obligation. 


THE MASTER ELECTRIC COMPANY, Dayton, Ohio 


ASTER 


GUOARANTEZRE 
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CONCENTRATION 
ON INSULATION 
SERVICE 


For 18 years the FORMICA company has concentrated 
all its resources on one task—namely to provide a high 
quality uniform phenolic laminated product for insulating 
purposes, and to adapt this as nearly as possible to the 
peculiar requirements of different users. 








This effort to perfect just one product—with the aid of a 
competently manned laboratory—has resulted in 
FORMICA having the largest, most modern, most diver- 
sified equipment for the production of such material in its 
industry. 


For many years some of the leading American electrical 
organizations have availed themselves of this co-operation. 


Send your blue prints for estimates 


THE FORMICA INSULATION COMPANY 





4626 Spring Grove Avenue, Cincinnati, Ohio 


ORMICA 
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Design—Production—Marketing—Administration—Rebuilding 


As applied to all electrical products, motor-driven appliances and machinery, lighting equip- 
ment, heating devices, ignition equipment, signaling systems, electro-chemical apparatus. 
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Editorial Director, Gage Publications 
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Electrical Manufacturing’s editorial program 
has the following objectives 


Design and Production 


To help all electrical manufacturers, in- 
cluding makers of motor-driven products, 
increase the product's salability, cut unit pro- 
duction costs, quicken turnover, reduce over- 
head expenses, establish standard methods of 
work, and spread a better knowledge of raw 
materials and- parts 


Marketing 


To spread a better knowledge of and aid 
electrical manufacturers in adjusting sales 
management to the buyers’ market, to aid in 
making advertising more effective, finding 
the most profitable distribution channels, and 
promoting cooperative market development. 


Administration 


To further the working out of sounder 
management policies and better executive 
control, coordinating sales and production 
schedules, promoting research, and develop- 
ing better industry relations. 


Rebuilding 


To help all motor repair shops to build bet- 
ter business by developing a sounder organi- 
zation, improving management, policies and 
methods, and developing a keener merchan- 
dising point-of-view on the business 
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MAY WE REPEAT- 


that the field for Globar Brand Heating Ele- 
ments is almost as wide as the electrical appli- 
ance manufacturing field itself. 


And new applications are being discovered 
every day. 
Here is a partial list of appliances on which Globar Brand 


Elements have had a marked success in improving heat- 
ing conditions: 


HOUSEHOLD HEATERS INDUSTRIAL HEATERS 
BARBECUING MACHINES PRINTING PRESS INK DRYERS 
PROCESS PRINTING MACHINES WASHING MACHINE HEATERS 
LABORATORY HOT PLATES HIGH TEMPERATURE OVENS 
BROILING OVENS LABORATORY FURNACES 





And remember, ‘“‘Globar’’ can give you a wider range of closely controlled 
temperatures—as high as 2450° F.—as low as 1000° F. 


If you manufacture any of the devices listed above—or have any other 
problem concerning heating elements—it will pay you to consult Globar 
Engineering Service. 


GLOBAR CORPORATION 


(A SUBSIDIARY OF THE CARBORUNDUM COMPANY) 
NIAGARA FALLS, N. Y. 


Pacific Abrasive Supply Co., San Francisco and Los Angeles Steinmetz & Company, Philadelphia 
Williams & Wilson, Ltd., Montreal—Toronto, Canada 
British Resistor Company, Ltd., Manchester, England 


ITS EXCLUSIVE PROPERTY 
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SHAKEPROOF 





Greater_ 
Locking 
Power__ 


thanks fo the 
Patented Twisted — 
Teeth/_____- 


HEN a nut or screw is turned down 
on a Shakeproof Lock Washer, it 
can’t work loose. The patented twisted 
teeth prevent any movement and as vibra- 
tion increases the teeth bite in deeper— 
thus, assuring absolutely tight connections. 


This practical locking method has proved 
its superiority on thousands of products 
in hundreds of industries. Shakeproof 
Lock Washers are adding years of extra 
performance to Automobiles—Radios — 
Electrical Appliances—Stoves—etc. In 
fact, practically every leading manufac- 
turer today is using Shakeproof to pro- 
tect his product from the damaging action 
of vibration. 


VU. S. Patents: 


Other patents pending. 
Foreign patents. 
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Shakeproof representatives are located in the following cities 
New York City Philadelphia Boston Pittsburgh Schenectady Cleveland NNR Piscine esas sintetnenmncscntneonaaneiiaanaiiiedial DN rririsrinnnniacssaisaien 
Detroit Toledo Cincinnati Birmingham, Ala. Dallas, Texas Milwaukee 
Los Angeles Seattle San Francisco Toronto, Ontario, Canada Ria sinters eprchema nasal Title. -_ 


SHAKEPROOF ‘ 
Lock Washer Company 


{ Division of Illinois Tool Works} 
2533 N. Keeler Avenue, Chicago, IIl. 
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This shows the position of each 
tooth when the nut is first tight- 
ened down. Note the powerful 
leverage that isautomaticallyset up 
against any movement of the nut. 


_ 2 3 tense, the teeth bite in still deeper 
—always exerting that powerful 


leverage against any movement of the nut. At the same time, the spring 
action of the tooth keeps the threads of the nut tight against the threads 
of the bolr—thus creating a friction that makes the lock absolutely secure. 


When vibration tends to loosen 
the’ nut, the spring action of the 
twisted tooth acts instantly and the 
sharp edges are forced deeper into 
both the work and the nut. This 
action is only possible with Shake- 
proof's patented twisted teeth. 


As vibration becomes more in- 


Be sure to test this powerful locking 
method in your own shop. See for your- 
self how it improves performance and 
reduces customer complaints. Free sam- 
ples will be gladly sent on request—mail 
the coupon, today! 








“It's the & 
Twisted 
Teeth 
that LOCK” 





COUPON 


Gentlemen: We want to rest your aegness Lock 


Washers. Kindly send us samples as indicated. 
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Push-button Switches 
made from Bakelite 
Molded by Mackworth 
G. Rees, Detroit, Mich. 


Switches are both attractive and efficient 


when made from Bakelite Molded 


These push-button switches illustrate how Bakelite Molded 
may improve the design and appearance of electrical de- 
vices and equipment, and add to their efficiency and safety. 
These switches are designed for use in severe service. They 
are required to work on lines of up to 440 volts A.C. and 
to effectively protect the operator. 


Bakelite Molded improved the design of these switches, 
permitting them to be made extremely compact and yet 
mechanically strong and efficiently insulated. It likewise 
simplified their manufacture. Each switch block is molded 
in two pieces with metal parts firmly embedded, all dimen- 
sions accurately formed, and clean-cut letters impressed. 


BAKELITE CORPORATION, 247 Park Avenue, New York. 


Push-buttons are moided in one piece, red for stop button 
and green for start. The lustrous black Bakelite Molded 
block and bright colored buttons make these switches un- 
usually attractive, and more readily salable. 


Manufacturers of switches and other electrical devices, 
requiring insulations that are dielectrically and mechan- 
ically strong; proof against oils, moisture, and many chem- 
icals; and exceptionally attractive; will find it to their 
advantage to investigate the possibilities of Bakelite 
Molded. Our engineers and technical laboratories stand 
ready to serve you. Write us for full information, ask for 
Booklet 52M, “Bakelite Molded”. 


CHICAGO OFFICE, 635 West Twenty-second Street 


BAKELITE CORPORATION OF CANADA, LIMITED, 163 Dufferin Street, Toronto, Ontario 





BAK 


RECISTERED Pe U. 5S. PAT. OFF 
The registered trade marks shown above distinguish materials fnumericol sign for infinity, of unlimited quantity. It symbolizes the infinite 
manviactured by Bakelite Corporation. Under the capitol. “B” is the co number of present and future uses of Bakelite Corporation's products. 


THE MATERIAL OF A THOUSAND USES 


LITE 
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Mew Book 


OF 
S BEARINGS ! 


ERE'S a book which provides a short cut 

to ball and roller bearing applications. 
lt was prepared for busy designers and en- 
gineers—men who want accurate information, 
conveniently arranged for immediate refer- 
ence—who need to know, quickly, just what 
formula to use to calculate thrust, horsepower, 
torque, etc. It has been written for the man 
who must know quickly the size and type of 
bearing to use, whether to use grease or oil 
lubrication and how to seal a bearing against 
dirt and grit. 

"Ball and Roller Bearings” is exactly what it is called, 
namely “a handbook for designers and engineers.” It 
is full of facts, formulae and it is free from all adver- 
tising. You will want this 68-page book—and use it 


constantly—if responsible for the design or operation 
of machinery using anti-friction bearings. 


Your copy of this valuable new 68-page book is 
ready! The coupon below will bring it. There's no ob- 
ligation; and no correspondence or salesmen will annoy 
you. 


Aetna Ball Bearing Manufacturing Co. 
4614 Schubert Avenue, Chicago, Ill. 


New York—Pittsburgh—Philadel phia—Detroit 
Columbus—Tulsa—San Francisco 


e_fe 






PRECISION STRENGTH 




















PARTIAL CONTENTS 


Ball Thrust Bearings 

Roller Bearings 

Application of Thrust and Roller Bearings 

Formulae for Determining Horse Power, Torque 
Thrust Load of Worms and Gears 

Formulae for Calculating End Thrust of Beveled 
Gears, Plain Bevels, Spiral and Hypoids 


AETNA BALL BEARING MFG. CO.., Date 
4614 Schubert Ave., 


Chicago, Ill. 


Please send your hand book for designers and engineers, entitled ‘Ball and 
Roller Bearings,'' addressed to the undersigned. 





Firm Name 
Att'n of 
Position 
Street 


City 
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GAGE DIRECT MAIL SERVICE 
is the oldest and most reliable in 
the electrical industry. For 40 
years, GAGE Stencils have afford- 
ed sales executives complete, in- 
stant and accurate mailings to all 
groups and territories. 


@ Use GAGE DIRECT MAIL SER- 
VICE for special mailings. Our 
metal Addressograph stencils are 
corrected daily, and their accuracy 
is protected by the GAGE GUAR- 
ANTEE— (Ten cents for each en- 
velope returned by the Post Office 
as undeliverable). 


@ Write for rates and information. 


~~ 


THE 
GAGE PUBLISHING . 
COMPANY, Inc. 


Direct Mail Division 


461 Eighth Ave., New York, N. Y. 
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All-Rubber CORD 
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keeps electrical tools working! 


A full day’s workevery day, without need- 
less breakdown—that’s what wins good- 
will for power-driven tools, appliances, 
equipment...and repeat orders for their 
makers. 


Give your products their best chance to 
win business for you. Equip them with 
GE-FLEX All-Rubber Cord. Its rugged 
flexibility pays for itself over and over 
in years of service. 


Conductors are insulated with high-grade 
rubber. Heavy twine fillers round them 
out and cushion them against shock. A 
woven braid reinforcement imbedded in 
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MERCHANDISE 
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+*———. STRANDED 


COPPER 






+— TWINE FILLER 


CORD 





REINFORCEMENT 


the heavy uniform jacket of live rubber 
adds tensile strength. 


GE-FLEX Cord endures water, oil, acid, 
and abuse . . . does not kink or split. On 
spools or cut to length with a non-break- 
able rubber plug or a rubber-armored 
socket moulded on one end. The coupon 
brings you full data. 


Section W-357 Merchandise Departme:: 
General Electric Company 
Bridgeport, Connecticut 
Send me full data on GE-FLEX Cord. 


Name 


Address 


poresssssccssssa 
Reece eeeeeananead 


ELECTRIC 


DEPARTMENT= GENERAL ELECTRIC COMPANY - 


444444444444 








BRIOGEPORT,. CONNECTICUT 








Bronze Bushings. 

Super-Hard Bronze Bushings. 

Bronze Washers. 

Bronze-Backed Babbitt-Lined 
Bearings. 

Graphite-Lined Bearings. 

Bronze parts of various designs 
and alloys, rough and fin- 
ished. 

500 sizes of standard finished 

ushings always in stock. 


Cored and Solid Bronze Bars. 
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Find Out First — 
It May Save You Much 


Frequently we receive blue prints and specifications 
from motor builders and manufacturers in the elec- 
trical appliance industry for bronze bushings, bear- 
ings and parts which can be greatly reduced in cost 
and improved in performance by changes in design 
or alloy. 


Sometimes the customer is not able to make these 
changes because other parts and production processes 
have been coordinated with the blue prints sent to us. 
In one recent example a manufacturer is prevented 
from saving $10,000 per year in his production cost 
of a certain item because too many other factors had 
already been involved in the bushing design adop- 
ted. If he had consulted us first he could easily 
have achieved a greatly desired saving. 


Bunting metallurgical and engineering research con- 
stantly carried on in our own laboratories and in col- 
laboration with the United States Bureau of Standards 
at Washington produces facts of real dollars-and- 
cents value to every user of bronze products in ma- 
chinery. Before you adopt specifications for any 
bronze bearing or part permit our engineers to study 
the application and check the bronze specifications. 
This counsel costs you nothing. Neither does it in 
any way obligate you. 

The fact that over 75% of the manufacturers of elec- 
tric motors today are constant Bunting customers is 
the direct result of a service so valuable that none 
in this competitive market can afford to be without 
it. It's free. Use it freely. 


THE BUNTING BRASS & BRONZE COMPANY 


New York 


BUNTING 


Busting. BEARINGS 


TOLEDO, OHIO 
Branches and Warehouses at 


Chicago Boston Philadelphia San Francisco 
Export Office: Toledo, Ohio 


a 
BRONZE 
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INSULATION 
for 
WorTHY 
APPLIANCES 





O ONE would think of putting shiny new 
fenders on an age-old ox-cart, yet es- 
sentially that’s what some appliance manufac- 
turers are doing in attempting to modernize their 
product .... The prime requisite in any electric 
heating device is a good heating element and the 
Ne element can only be as good as the insulation used 
ah To have a thoroughly modern product, ELEMITE 
insulation is an important factor. Not only be- 
cause it will withstand temperature shocks but 
. because it radiates heat. Unlike ordinary por- 
Wh celain or refractory structures, ELEMITE does not 
. y crack in service neither does it absorb the heat 
, generated. 


WY 


q ELEMITE is a specially formulated ceramic body, pro- 

duced just for heating element use. It has all the desirable 

electrical characteristics of porcelain but in addition is a 

heat insulator and actually radiates heat. It can be 

formed in the most intricate shapes to suit your exact 

: needs. Although specially made, it is not expensive. 

Samples of ELEMITE for testing gladly furnished upon 
request. For cost estimates, submit sketch or model. 
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to meet your needs 


DILECTO MOLDED LAMINATED TUBING because of its 
high electrical insulating properties, ruggedness, and 
adaptability to all machining operations is universally 
used for coils, bushings, and other electrical and radio 
insulating parts. 


It has exceptionally low power loss under normal con- 
ditions or under extremely humid conditions. It is un- 
usually strong. A '/;,’’ wall DILECTO Molded Laminated 
Tube is as strong as any other'/,,’’ wallinsulating tube. It 
has high dielectric strength and is unaffected by moisture. 
DILECTO Molded Laminated Tubing can be punched, 
threaded, turned, drilled in brief, fabricated in any way, 
more accurately and more readily than wrapped or rolled 
tubing. 


Because of the extensive use of DILECTO Molded Lami- 
nated Tubing we have developed special equipment for 
the fabrication of DILECTO tubing to your needs. Un- 
usually prompt service can be rendered on tubing in 
standard lengths, pieces cut to size, threaded, punched, 
grooved, tapped or fabricated in any way from our Chicago, 
Ill. or Newark, Delaware shops. 


CONTINENTAL-DIAMOND 
FIBRE COMPANY 


Manufacturers of Dilecto—Diamond Fibre—Celoron—Micabond 


NEWARK, DELAWARE 


spe ARTANBURG, S. <. 


ORK, 
CLE VE ca ‘OHIO 
AN FRANC SC _ eee. 


MILWAUKEE, WIS. NEW ORLEANS, ts MONTREAL, CANADA 
FORT WAYNE LOS ANGELES, CALIF. 
PHILADELPHIA, PA. MINNEAPOLIS, MINN. SEATTLE, WASH. 
ST. sae MO. eae ak ALA. PORTLAND, ORE. 
2D. C. SPOKANE, WASH. BRIDGEPORT, PENNA. 


KANSAS ciTy, AMO. 





VANCOUVER. B.C. sCANADA Ea IND. 
UFFALO, N. Y. 
In Canada: 


DIAMOND STATE FIBRE CO. OF CANADA, LTD. 
350 Eastern Avenue, Toronto 
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YOUR CORD SETS 


Better and More 
Economically Pro- 


duced—by Hatfield 


Hatfield's 100,000-set-per-day schedule produces your 
cord sets far more economically than you could ever 
hope to assemble them in your own plant........ 


Hatfield's modern assembling machinery, operated by 
highly trained, experienced wire workers, assures a 
consistently fine quality of cord set craftsmanship that is 
unattainable in your own plant. 


Write 


now to the Assembly Department, and ask for prices on 


Hatfield builds cord sets to your specifications. 


your cord sets. Regardless of the quantity or type of 
equipment, Hatfield will duplicate your assembly—at 
lowered cost and with improved quality. 


Alll attachments used in Hatfield cord sets are nationally 
approved. 


HATFIELD WIRE & CABLE CO. 
Plants: Hillside, N. J. and Hackettstown, N. J. 


A Hatfield Man Is No Further from You than Your Telephone 


#New York Rochester #Portland St. Louis #Sen Francisco Cleveland Denver Delles #Atlanta 
#Philedelphie San Antonio Chicago Lincoln #Seattle #Pittsburgh #Oakland #Milwaukee Indianapolis 
#Baltimore #Los Angeles Boston New Orleans #Detroit Syracuse Toronto 


#Minneapolis St. Paul 
Mexico City Manile 
( # Warehouses) 
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Vital Factors 
Concerning 


Cord Sets 


Hatfield's complete 
assembly—wire, attach- 
ments and plugs,—is 
offered to you with ONE 


mark-up. 


Hatfield's huge purchases 
of raw materials create 
large savings that are 
passed directly on to you. 


You will save your organ- 
ization a tremendous 
amount of bother and un- 
necessary trouble by buy- 
ing the complete assembly 
. . no interruption of 
production nor waste of 
valuable storage and oper- 
ating space. 


It is to your advantage to 
buy complete cord sets— 
ready for instant use when 
you need them. 


y) 


S 





This Symbol Is Your As- 
surance of Quality and 
Dependability 


YOU CAN'T NAME A KIND OF ELECTRICAL WIRE THAT HATFIELD DOESN'T MAKE 
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G-E UNICORD 


ROP it on the floor. Step on it. Run heavy 
machines over it. Jerk it rudely from outlets. 
The G-E Unicord withstands all abuse. 


Here is freedom from “plug troubles.” For the Uni- 
cord is practically indestructible. The solid rubber 
attachment plug, with contacts imbedded in the 
rubber, is moulded right on the cord itself. There are 
no assembled parts to become detached, nothing 
to break or crack. You can’t hurt it ! 


Add sales value to your product with this one-piece 
cord set. It will protect the reputation of your prod- 
uct for dependable performance. And, in addition, it 


/ will save you many assembly troubles. 


For complete information, samples, and estimates on 
the Unicord, or any other G-E Accessory equipment, 
write Section 4-357, Merchandise Dept., General Elec- 
tric Company, Bridgeport, Connecticut. 





GENERAL ELECTRIC. 
>>D>PDPDPD>P PP 444444444444 


MERCHANDISE DEPARTMENT + GENERAL ELECTRIC COMPANY :; BRIOGEPORT, CONNECTICUT 
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EVEN BUTTER* IS UNAFFECTED BY THIS NEW 


IF THIS strikes you as unbelievable, remem- 
ber that laminated stock has been used for 
years for paneling, desk tops, radio sets, 
window decorations and the like. The trouble 
has been, however. that no laminated stock 
of a resinoid nature could be used near food- 
stuffs! Now General Plastics, Inc., has per- 
fected a new resinoid varnish which is odor- 
less, and is especially adapted for laminated 
stock employed in refrigeration! 


Many notable properties 


Laminated stock made of this new Durez 
odorless varnish is light, tough, moderately 
flexible, impervious to moisture. It resists 
acids and alkalis. It wears indefinitely. It 
has high dielectric strength. The finish is 
permanent. Furnished in black or natural 
color, every inch of stock is thoroughly pene- 
trated and uniformly covered by the varnish, 
since the viscosity range is held within ex- 
ceedingly close limits. 

Notice how ingeniously this stock is made. 
Kraft paper filler sheets are impregnated by 
dipping them in Durez odorless varnish, and 
heat treated to advance the resin to the most satis- 
factory molding point. Sheets are then pressed to- 
gether under a pressure of one to two thousand 
pounds per square inch. Within a short time, the 
board is ready for cutting! 


The fracture test 


That board has a moisture absorption of only 2%, 
even after ten days soaking in water! And it is odor- 
less, even on a fresh fracture, after boiling in water 
for two hours—an extremely severe test. 


Write now for details 


We shall be glad to give you complete information 
about this new odorless varnish, and explain its 
many possibilities in the manufacture and use of 


ODORLESS 


Every one knows how quickly butter absorbs even the faintest odor. In refrig- 
erators lined with laminated stock made of Durez Odorless Varnish, even butter 


Resinoid Varnish for 
impregnated paper 
and laminated stock 







shows no trace of any odor, but stays fresh and sweet! 


This is a picture of a piece of laminated stock, made with Durez Odorless Varnish. 
Forced together under tremendous pressure, the impregnated sheets make a thin, 


strong, resilient, and amazingly solid board. 


laminated stock. Even the layman sees its many ad- 
vantages. To the electrical manufacturer, especially 
those who make refrigerating units, it offers un- 
limited opportunities. Write today for the facts. 

General Plastics, Inc., 72 Walck Road, N. Tona- 
wanda, N. Y. Also New York, Chicago, San Francisco, 
Los Angeles. The makers of Durez Resinoid Var- 
nishes are also the makers of Durez, the perfect 
molding compound. 


DUREZ 


RESINOID VARNISHES 
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The Riverside Metal Company 
Riverside, Burlington County, New Jersey 
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The Way to Prosperity 


By H. A. TOULMIN, Jr. 


Toulmin & Toulmin, Patent Attorneys 


Rather presumptuous as a title, you may say. We did when we first 

saw the author's manuscript bearing this same head. But the temp- 

tation to change it lessened as we read on. Perhaps you too will find 

many points of merit in this article which are directly applicable to 
you as an electrical manufacturer 


N every one of the many laboratories that I have been in 
recently there is the most intense activity. If only one in 
ten of the new things that I have seen gets on the market, 

most of us will be glad to mortgage our future income to 
possess them. 

In 1914 and 1915 and again in 1920 and 1921 I saw ex- 
actly the same foundations being laid for the amazing pros- 
perity that followed those critical years. In the past 
recovery from depression has always been built to a large 
extent upon new products. 

Yet some say we already have too many inventions for 
our own good. 

There can be little doubt that we have overdone machinery 
for producing articles with which we are already surfeited. 
The public taste has become satiated with these quantity- 
produced devices. The workmen put out of jobs by labor- 
saving machinery should have been put to work in new 
factories making new products. 

We have concentrated too much on designing better ma- 
chinery and of late have neglected to think enough about 
new products. Mighty few new ideas and new products 
have come into being within the last five years. We thought 
our prosperity would go on forever by just making the old 
things at lower cost and in greater quantity. Our history 
shows that whenever we have done that we have saturated 
the market, and disaster has followed. 


HERE is a vast difference between a saturated market 

and saturated tastes. A market is saturated when the 
public is fed up on buying the same old things. Tastes are 
saturated when there are no more new things that the public 
wants. When that condition comes about it is the fault of 
business for so long as human beings are human they will 
want attractive new things when they see them. 

That is what Henry Ford meant when he said there was 
no saturation point for automobiles. There is none—so long 
as the automobile industry is really new, satisfies new uses 
in a new manner and gives a new inspiration to our jaded 


tastes. 
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The Editors 


The United States has ridden out of every depression on 
new inventions. All of them have been new articles—not 
improved production machinery for making the old articles. 
As necessary as that production machinery is, it can never 
of itself make prosperity. The best it can do is to affect the 
amount of success that we may have. 

Out of 1920 and ’21 there came the radio industry as we 
know it today, a new chemical industry which the United 
States had not had before, and a thoroughly revised auto- 
mobile construction that made all other automobiles obsolete. 

But as the automobile industry stood in 1929-1930 the cars 
were so alike that there was little inspiration to buy a new 
car. When it came to picking out a needed new car in 1929 
one bought it from the salesman who was the least in- 
different. 


HAT was the way we got out of balance this last time. We 

concentrated on the production of old ideas and old ma- 
chines. We utterly abandoned satisfying new uses and cre- 
ating new markets. The price of success is eternal research 
and development of new products. The engineer’s attitude 
has crept into the production and sales departments. As a 
result the cry all along the line has lately been for stand- 
ardization. The cheapness and desirability of standardiza- 
tion are the watchwords of business. Excessive standard- 
ization, instead of being a blessing, emasculates industry of 
new ideas. It becomes a curse instead of a cure. 

The railroads have taken the lead in standardization. 
They have carried it so far that not even a Chicago 
bandit could break into a railroad organization with a new 
idea. The railroads have been losing both passenger and 
freight traffic because their standardization has made them 
so inelastic, so unpliable and so far behind the times that 
newer methods of transportation without the standardization 
handicap have taken some of the cream of the business. 

There is no competition with the Pullman car so why 
should there be a radical revision of Pullman construction ? 
Why have we still the poor lighting, poor ventilation and 
excessive heat in summer in railway cars? Why do we 


























have the same uncomfortable seats and excessive jarring of 
starting and stopping? We do not have these in the auto- 
mobile industry and we do not have them in the steamship 
industry ! 

Turn to industry and consider the great businesses that 
have been built on new products and that consequently give 
employment, which is to say prosperity, to hundreds of 
thousands of people. In nearly every case they have also 
taken countless other businesses and their employees along 
with them a good distance on the road to prosperity. 

The cash register, for in- 
stance, was once a new prod- 
uct based upon a new idea. 
Accountancy among mer- 
chants before the cash regis- 
ter was all but unknown. Big 
business as we know it today 
in merchandising was impos- 
sible. The cash register 
raised merchandising from a 
speculation to an accurate 
business. The National Cash 
Register Company was not at 
all the only business to pros- _. . . The workmen put out of 
per from the new device it jobs by labor-saving machinery 
made—although it did pros- should have been put to work 

eo : making new products... . 
a largely. market is saturated when the 

When taxicabs became pop- 


: : ; public is fed up on buying the 
ular a sort of first cousin of same old things. . . . Excessive 


We thought our prosperity 
would go on forever by just 
making the old things at lower 
cost and in greater quantity. 


the cash register blossomed standardization, instead of be- 

The taximeter has a ing a_ blessing, emasculates 
out. The taximeter has ren nase of ae tn. © 
dered it possible to make the becomes a curse instead of 


taxicab business a big  busi- 
ness, fair to the customer and 
profitable to the cab operator. 
That started a new industry 
in which the Ohmer Fare 
Register Company is a leader. 

The Kalamazoo Vegetable Parchment Paper Company is a 
good example of what new products and new uses can do 
for a company. They have what is known as a “Con- 
centrating Club,” which is a supplementary idea factory. 

It is reported that in the last twelve months, while sixteen 
of its competitors have reduced the working week or dis- 
charged employees this company continues on a six-day 
week without change of wages, with more men and women 
on the payroll than last year and with the promise that the 
record total of sixty-seven and a half million dollars for 
1930 will be exceeded in 1931. 

It is understood that 60% of their business comes from 
their employee’s ideas. These ideas range from wax wrap- 
ping paper to paper cushions stuffed with excelsior for use 
at football games, paper dust cloths, picnic tablecloths, 
gummed crepe strips to shut out breezes, special parchment 
sheets for undertakers, paper sacks for cooking, paper pro- 
tectors for lettuce and dozens of other profitable items that 
have started as mere ideas. 


@ cure. 


H. A. Toulmin, Jr. 


One eminent executive of international reputation who 
heads the engineering side of one of our greatest automobile 
companies recently said: “This is the first time in ten years 
that our organization would pay any attention to my depart- 
ment. For the last several years anything new was at a 
discount and the man who suggested it was just unpopular. 
We were too lazy to think and too lazy to adopt a thought 
if we had it. Now my department is the most popular in 
the organization.” 

Incidentally that man has been responsible for several 
new products. satisfying new uses that have made the auto- 
mobile and several other industries what they are today. 

In 1892 Henri Moissan of Paris gave to the world the 
electric furnace that has since made the electric steel, car- 
borundum, aluminum and chemical industries what they are. 


20 











Mr. Toulmin Is in Good Company! 


In the left column are excerpts from this article which 

was written many weeks ago. In the right column are 

the high lights of an address by C. F. Kettering 

General Motors Corp. before the Advertising Federa- 

tion of America in New York City, June 17th 
of this year 








In 1886 Hall discovered that metallic aluminum could be 


separated from a mixture of certain aluminum oxides. The 
process was similar to that by which copper can be de- 
posited by the aid of electricity from aqueous solutions. 

Prior to that time, although aluminum is one of the most 
widely distributed constituents of the earth’s crust, it was 
almost impossible to obtain it in commercial quantities. In 
1855 aluminum sold for more than $100 a pound—and there 
was very little of it even at that price. In 1885 only 285 
pounds were produced; by 1902 over 8,000 pounds were 
produced and there were nine 
factories in America, France, 
Scotland, Germany, Switzer- 
land and Austria. Com- 
mercial aluminum completely 
modified the manufacture of 
food products, medicines, 
soaps, oils, essences, per- 
fumes, coloring matter, var- 
nishes, artificial silk and ex- 
We forgot that markets were plosives, as well as furnishing 
not good indefinitely for the a new structural material 
same kind of thing. . familiar to everyone 
believe that business will come 5 sees ’ ra 

In 1872 a new material was 


back when we get products : 
being looked for by Hyatt to 


that people want to buy. ... 
When we continue to produce make better billiard balls. He 
mixed camphor and gun cot- 


the same things, the same 
ton without any solvent and 


¥.¥., 


models indefinitely, the prod- 
uct becomes monotonous and 


the people don't want to buy put the mixture in a_ hot 
it... . We are suffering today press. What came out was 
from the thing called standardi- . 

celluloid. 


zation. | have a terrible obses- 
sion against standardization of 
ideas. Never has it been so 
difficult to sell a new idea as it 
is today. 


Eventually ordinary tissue 
paper was treated with nitric 
acid and sulphuric acid to 
make a soluble nitro-cellulose 
to which camphor was added 
to make the same product. 
Numerous variations of this 
main idea have since appeared in all colors and degrees of 
transparency and suited to an exceedingly wide range of 
purpose. 


C. F. Kettering 





Howe invented the sewing machine and emancipated the 
women in the home so they could go into business. Sholes 
made the typewriter and gave women a job. New products 
presented themselves everywhere to meet old tasks. The 
nation was stirring out of its depressions and panics on each 
new achievement. 

When Whitney in the late 1700’s invented the cotton gin 
which cleaned cotton of its seed mechanically, he made pos- 
sible several of our greatest industries—industries which at 
first glance seem far removed from cotton seed. 

From cotton seed linters we get our smokeless powder, 
celluloid, varnish, photographic films, upholstery, horse 
collars, mattresses and the like; from the hulls we get cattle 
feed, fuel, fertilizer and packing and the basis for explosives, 
and from the cotton seed we get fertilizer, dye stuffs, flour, 
salad oil, putty, soap, glycerine, candles, acids, linoleums, 
oil cloths, paints, cosmetics, medicines, shortening and nitro- 
glycerine. 

All of the products I have listed in this article have not 
merely made life more worth living for us as consumers. 
They have made us prosperoys by making it possible to pay 
wages to workers and dividends to investors. Without them 
we would have been in a perpetual state of depression, ag- 
gravated by the labor-saving machines that would have dis- 
placed workers without finding something else for them 
to do. 

It has always been the invention and exploitation of new 
products that has brought us out of our slumps and raised 
us to new heights of prosperity. What we need now are 
new products to make and to buy. We are hungry right 
now for new things. They will come out of our laboratories. 
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HE manufacturer of this 
flexible shaft machine 
uses motors ranging in 


size from % to % hp. 


These are all 60 cycle, 
110 volt, constant speed 
motors with armatures 
mounted on sleeve bear- 
ings. Standard motors 
are bought and applied 
by the use of additional 
parts as shown in the 
illustration 


Motors and Control for 
lexible Shaft Tools 


NTIL recent years dental 

machines represented 
about the only application of 
the flexible shaft making use of 
electric motors. Now there are 
hundreds of such applications, 
mainly in the fields of drilling, 
grinding, polishing, engraving, 
die-sinking, reaming, chasing, 
sharpening, and erasing. Most 
of the motors used for these 
machines are standard, and oper- 
ate at speeds between 1800 
and 3600 rpm. A few uni- 


versals are used 
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OUBLE spindle, belt-driven 
machines, using motors 
ranging in size from 14 to 1 hp. 
All motors are ball bearing, 
and run either at 1750 or 3500 
rpm. All motors are protected 
against dust, and some are 
explosion proof. Control is 
through a toggle switch mount- 
ed on the side of the stand 


PORTABLE flexible shaft 

machine for standard work 
requiring fairly high speed at all 
times. Notice that the shaft is 
driven direct from the motor 
shaft. This machine drives the 
flexible shaft at only one speed. 
All motors use sleeve bearings, 
and run on 110 volts, 60 cycle 

current 





ELOW—In most flexible shaft ap- 
plications constant speed motors 
are used. Here isan exception. This 
machineusesa }ishp. universal motor. 
A foot controlled rheostat provides a 
variety of speeds for the operator. 
Under load the motor runs at 10,000 
rpm. The tool itself, at the end of a 
3 foot flexible shaft runs between 
2400 and 3700 rpm. 


| OWER left—Trolley mounted 

machine using a_ constant 
speed motor. Variations in 
speed are obtained by step 
pulleys. This machine is con- 
trolled by a toggle switch 
attached to the swivel member, 
or by a through switch put 
somewhere in the line leading 

to the motor 


DIRECT driven flexible shaft machine de- 

signed for overhead mounting. These 
machines are usually mounted on a truck 
which is in turn mounted on a trolley. 
Control is through a snap switch hung on 
either flexible or rigid conduit. In this 
case the switch carries the motor current. 
This manufacturer uses motors ranging in 
size from % to 2 hp. These are mostly 
of the induction type. They may be 
furnished with ball or sleeve bearings 


BELOW—A unique type of 
flexible shaft machine com- 
bining both the belt and flexible 
shaft. Motors as large as 5 hp. 
are used on machines of this 
type. Speeds are varied by the 
use of rheostats. Motors run at 
either 1800 or 3600 rpm. All 
A.C. motors are purchased 
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ACHINE designed for high wall 

mounting. Controlled from a re- 
mote push button connected to motor 
starter by a flexible lead. A 1 hp. 
repulsion-induction motor is used running 
either at 1725 or 3450 rpm. This motor 
drives a *isin. flexible shaft six feet long. 
Motors are furnished with either ball, 
roller, or sleeve bearings. The manu- 

facturer buys all motors 





OMMUTATOR undercutters, 

a common application of the 
flexible shaft principle. Motors 
for this application must be 
capable of running in any posi- 
tion. The flexible shaft in this case 
is connected directly to the motor 
shaft. It is a constant speed motor 
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OWER right—Machines of this 
type use motors ranging in size 
from %4 to 5 hp. These are of 
different types depending upon 
the application. They run at 
speeds from 1800 to 3600 rpm. 
All A.C. motors are purchased by 
the manufacturer. All motors are 
of the ball bearing type 














ONE hp., ball. bearing motor is 

used on this pedestal type 
unit. This motor drives a °16 in. 
shaft 6 feet long. Control is through 
a manual type switch mounted on 
the motor swivel plate. The manu- 
facturer of this unit buys motors 
ranging in size from 1% to 2 hp. for 
use on flexible shaft machines. 
These are epulsion-induction 
mostly, and run at 1725 or 3450 rpm. 


























LCODE Will Reduce 
Telegraphic Costs 


_How the industry can save from 40 to 
70 per cent in the cost of telegraphic 


communication after September first 
through the use of LCODE is graphic- 
ally demonstrated in the broadside just 
issued by the Industry Joint Committee. 

The pamphlet is entitled ‘Realizing 
an Idea for the Electrical Industry” and 
carries one page of specimen telegrams 
to prove its case. A wholesaler message 
of 94 words from Tacoma, Washington, 
to Newark, New Jersey, sent straight 
would cost $8.34 as against 25 words for 
$2.48 when sent in LCODE. A utility 
wire from Laredo, Texas, describing a 
short circuit and pleading for immedi- 
ate delivery of replacements from St. 
Louis takes 90 words, costing $4.72 un- 
coded, but goes for $2.87 with 53 code 
words. 

The Joint Committee on Telegraph 
Code, representative of the Electragists, 
N.E.L.A., Nema, National Wholesalers, 
Radio Manufacturers and Wholesalers, 
and The Society for Electrical Develop- 
ment, has been working on LCODE for 
nearly a year through a sub-committee. 
It has been compiled under expert su- 
pervision from within the industry for 
the use of the entire electrical field, not 
only for economy in communication but 
to provide means for more frequent, ac- 
curate and comprehensive exchange of 
information of immediate necessity. 

It is the first instance of an entire in- 
dustry uniting on a general code and its 
cheap distribution is dependent upon the 
response to the pre-publication offer as 
detailed in the prospectus. 


Heating Appliance and Range 


The Heating Appliance and Electric 
Range Sections of Nema have com- 
menced activities in the field of uniform 
accounting with the appointment of com- 
mittees of accountants, the personnel of 
which is as follows: 

Heating Appliance Section—W. C. 
Rehm, Chairman, Manning, Bowman & 
Co.; G. W. Scott, Edison Gen. Elec. 
Appl. Co., Inc.; H. N. Mathias, West- 
inghouse Elec & Mfg. Co. 

Electric Range Section—G. W. Scott, 
Chairman, Edison Gen. Elec. Appl. Co., 
Inc.; H. N. Mathias, Westinghouse Elec. 
& Mfg. Co.; E. A. Lindemann, A. J. 
Lindemann & Hoverson Co. 

This action on the part of these two 
Sections is the result of a preliminary 
conference of accountants held at NEMA 
headquarters on March 23, 1931, at 
which time the existing methods of cost 
accounting used by member companies 
were examined. The accountants dis- 
covered that by cooperative study they 
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WHAT'S NEMA DOING? 


A department covering activies of the divisions, committees and 
sections of the National Electrical Manufacturers Association 


would be able to materially improve ex- 
isting technique in cost accounting. It 
is anticipated that the committees now 
appointed will enlarge their membership 
by the inclusion of accountants from 
each of the individual companies making 
up these Sections. 


Definitions Group Progresses 

The work of the Sectional Committee 
of the A.I.E.E. on Standard Electrical 
Definitions is rapidly progressing. The 
personnel of the committee and _ its 
fifteen sub-committees now numbers ap- 
proximately one hundred; further, the 
Executive Committee of the Sectional 
Committee has been meeting monthly 
and it is expected that the first report 
comprising between 2500 and 3000 defi- 
nitions should be ready for publication 
during the fall of 1931. 


House Organ Resumed 


In June NEMA resumed the publication 
of a “house organ.” At its meeting in 
October, 1930, the Board of Governors 
ordered discontinuance of “Nema News” 
believing that its value did not warrant 
the expenditure involved. In resuming, 
the effort will be toward a publication 
of broader scope and carrying more of 
general information of interest to elec- 
trical manufacturers. 

In addition to the operations of NEMA 
itself there will be attempted a review 
of the operations of other industry and 
allied industry associations and their 
influence on the manufacturer interest, 
notice of happenings of general charac- 
ter which may affect the NEMA member 
and a review of current trade literature 
sufficiently complete to indicate the 
trend of industry thinking. 

To fulfill such an ambition obviously 
requires the service of a man equipped 
by experience, training and contact to 
recognize and evaluate relative impor- 
tance from the manufacturer standpoint. 
Nema has been particularly fortunate in 
securing Ralph W. E. Moore, known to 
most of its members, to undertake this 
work. 


Re: Contributions 

Electrical manufacturers are besieged 
probably more than any other class of 
manufacturers by various Associations, 
Chambers of Commerce, and Boards of 
Trade, to contribute money or goods to 
be used in connection with meetings or 
events in which electrical manufacturers 
have no direct interest and from which 
they receive no economic benefit. 

These contributions have become a 
definite burden and the matter has come 
frequently to the attention of the Board 
of Governors. 





At the Hot Springs meeting the 
Board discussed the matter again and 
expressed its disapproval by the follow- 
ing resolution: 

Resolved:—“That the Board of Gov- 
ernors record its disapproval of the prac- 
tice of requesting gifts from the mem- 
bers of NeMA either of money or of 
goods, to be used in connection with 
meetings or events in which electrical 
manufacturers have no direct interest 
and from which they receive no eco- 
nomic benefit, and recommends to the 
members as an industry policy that such 
contributions be refused.” 


Nema's Annual Meeting 


The Annual Meeting of the National 
Electrical Manufacturers Association 
will in all probability be held in New 
York City at a date to be determined in 
the near future. 

The maximum of attendance is ob- 
viously desirable at this meeting. Under 
current conditions there has been ob- 
jection on the part of many concerns 
to meetings attendance on which can- 
not be justified by actual business con- 
tacts exterior to NEMA membership and 
not possible at resorts. The statement 
is made that the presence of their rep- 
resentatives in New York is necessary 
from time to time and that these trips 
can be so arranged as to coordinate with 
the Fall meeting which otherwise they 
will be unable to attend. The Board 
gave major weight to this condition in 
making its decision. 


Casualty and Fire Prevention 


At the Casualty and Fire Prevention 
Committee meeting a committee was ap- 
pointed to study the inspection and ap- 
proval methods of the Hydro-Electric 
Power Commission of Ontario. The 
Commission has been extending its field 
of inspection and there has been a 
definite increase in the amount of elec- 
trical equipment approved by the Com- 
mittee. 

The Casualty and Fire Prevention 
Committee approved for the Association 
the revision of the National Flectrical 
Code which was made by the Electrical 
Committee of the N.F.P.A. in February. 
This revision is a very extensive one 
and covers important changes in prac- 
tically all of the articles of the Code. 

A report was presented which stated 
that the National Fire Protection Asso- 
ciation had approved a separate set of 
rules covering proprietary and isolated 
fire alarm and night watch systems. The 
Signaling Apparatus Section has accom- 
plished a major and constructive piece 
of work in the development of these 
rules and the securing of their adoption. 
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Refrigerator Division 


At the meeting of the Refrigeration 
Division on May 27, the entire basis of 
statistical collection was considered and 
the procedure revised. The method at 
present employed by the Division is that 
used by a number of Nema Sections 
which report quarterly. The Refrigera- 
tion Division realized that such pro- 
cedure, beginning with the current year 
and providing merely information as to 
current conditions, gave no background 
by which these current conditions could 
be compared with previous performance. 
The basis adopted was the collection of 
current figures monthly, an analysis of 
past records to give the same informa- 
tion for 1930, and yearly totals for 1929 
and 1928. With this data in hand it is 
possible to establish the curve of sales 
over a three year period. 


Muffly Joins Staff 


Glenn Muffly who was. consulting 
engineer of Copeland Products, Inc., has 
become a member of the Nema staff, 
with the particular function of handling 
refrigeration safety code matters 

Mr. Muffly has long been active in 
refrigeration code standardization and 
was one of the voting members of the 
sectional committee which formulated 
the Safety Code for Refrigeration adopt- 
ed by A. S. A. as an American Standard 
in October, 1930. He is Vice-President 
of the American Society of Refrigerat- 
ing Engineers and a member of the 
Committee on Interpretations and Ex- 





of the 


ceptions 
Code for the A. S. R. E. 

Mr. Muffly has been connected with 
Copeland Products since October, 1925, 


Refrigeration Safety 


with that Company as 
Chief Engineer and Consulting Engi- 
neer, which latter relation he still re- 
tains, although his headquarters will be 
in New York City and the major part 
of his time devoted to his new work. 

The NeMA membership includes the 
leading manufacturers of electric re- 
frigeration. In the past these manufac- 
turers have individually given considera- 
tion to the ordinance situations which 
have been of concern to them through- 
out the country but the adoption of the 
A. S. A. Code makes possible concerted 
effort toward its general acceptance. 


having served 


Standards Committee 


The Standards Committee held a din- 
ner meeting May 18th during the NEMA 
Meeting at Hot Springs, Va. Some of 
the items of interest are mentioned be- 
low: 


Approved Standards 


Sometime ago difficulty was experi- 
enced by wiring device manufacturers 
in furnishing screws of the proper 
length for mounting devices on outlet 
boxes. In some cases the attaching lug 
of the outlet box was so deep that the 
screws usually supplied with the device 
were not long enough to reach the lug. 

A Joint Sections Committee, consist- 
ing of representatives from the Attach- 
ment Plug Section, the Lamp Receptacle 
and Socket Section, the Snap Switch 


SHH 





Section and the Outlet Box and Switch 
Box Section, was appointed and reached 
an agreement on the distance from the 
threaded lug to the plane of the front 
edge of the box. The value of the 
dimension standardized was 0 to %-1nch 
and was approved by the interested sec- 
tions. It has now been approved by 
the Standards Committee as an Adopted 
Standard of the Outlet Box Section and 
will be added to the standard dimensions 
for outlet boxes. 

The Standards Committee approved 
as adopted standards the rules of the 
Refrigeration Division giving a recom- 
mended standard method of computing 
the gross volume, the net food storage 
volume and the food shelf area of do- 
mestic refrigerators. 


Standardization with Outside Bodies 


J. L. Hamilton (Century Electric 
Company) was appointed as Nema’s rep- 
resentative on the newly formed A.S.A 
Sectional Committee on Specifications 
for Leather Belting. 

F. W. Faber was appointed to replace 
C. W. Drake, both of Westinghouse 
Elec. & Mfg. Co., on the Committee on 
Relation of Electricity to Agriculture. 

The scope of the A.S.A. Sectional 
Committee on Rotating Electrical Ma- 
chinery C50 having been increased to 
include synchronous converters, the fol- 
lowing representatives have been added 
as members at large: F B. Hynes 
(Crocker-Wheeler Electric Mfg. Co.), 
R. B. Williamson (Allis-Chalmers Mfg. 
Co.), F. T. Hague (Westinghouse Elec. 
& Mfg. Co.), J. L. Burnham (General 
Electric Co.). 





Away with Confusion of Tongues 


Now comes a system for the simultaneous translation of a 
As shown in the illustra- 
tion, the system consists of speech circuits so arranged that 
the speaker’s voice, instead of going directly to the audience, 
goes to a group of translators, where it is translated and 


speech in various foreign tongues. 


eee REESE STS So, 
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head set. 


various 





sent to the audience over a group of telephone circuits. 

Each member of the audience is equipped with a telephone 
On the back of the seat in front of him is a small 
switchboard containing jacks terminating lines from the 
translators. 


Thus the member of audience can 
easily select the language he wishes to 
listen to. He, of course, does not ac- 
tually hear the speaker, but the voice of 
a translator. 

The system is largely made up of 
standard telephone and radio units. A 
special type of microphone has been de- 
veloped for the use of the translator so 
that no sounds other than his own voice 
can enter the instrument and the sound 
of his speaking is not heard by those 
working next to him. It is the invention 
of Edward A. Filene, a Boston dry 
goods merchant, and is being promoted 
by the International Business Machines 
Corp. It has already been successfully 
used at a recent International Chamber 
of Commerce convention, and at the 
League of Nations headquarters in 
Geneva. 

For translating a speech in four lan- 
guages, this system is said to require 
only about one-fourth the time required 
by the old system of individual transla- 
tion. 





25 



















How to Find Out 
Where Motor 


AVING developed a method for determining the ex- 
tent of motor utilization and presented some of the 
resulting information, let us now approach our second 

objective—to determine the geographical distribution of the 


motor market by industries. From this distribution we can 
obtain a basis for rating the efficiency of sales territories for 
determining the potential sales in territories, which in turn 
will indicate territories worthy of larger sales forces. At 
the same time information will be available which will assist 
salesmen in estimating the possibilities of a prospective 
customer. 

It is impossible to undertake the presentation of all the 
information from this analysis, because of the great mass 
of detail. We must content ourselves with a typical exam- 
ple, taken from the Iron and Steel Industry, and with a dis- 
cussion of the method by which it is obtained. 

The first step in the analysis is to determine what indus- 
tries are to be covered. That will of course depend upon 
the motor manufacturer and the completeness of his line of 
motors. In any case for practical reasons it is hardly neces- 
sary to cover more industries than those whose aggregate 
number of motors and horse-power capacity equals half of 
the total of all industries covered by the census report. 
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BLAST FURNACES~—STEEL WORKS — ROLLING MILLS 


“iH 
vt yf 


2 7 


HP Capacity of electric 
motors used by this industry 


a by counties 
GBB 500.000 p and over 
GBB 200,000 hp to 300,000 hp 
100,000 h p to 200.000h p 
[J 10,000 np to 100,000 hp 


CI 000 hp to 10.000 hp 


\/HERE motors are used by the iron 
and steel industry. There are five 
different kinds of territories, according 
to the horse power capacity of motors 
used. Such maps for various industries 
are valuable guides for laying out man- 
ufacturers’ sales territories 


Markets Are 


Second of Two Articles 





Ps these pages last month the author presented a 
method of breaking down Census of Manu- 
facturers figures so as to show who buys motors, 
how many they buy, and the average size of 
motors for various industries. The author con- 
tinues with a discussion of geographical distribu- 
tion of motor markets by industries. From this 
it is possible to rate the efficiency of sales 
territories with considerable accuracy 


By KIMBALL C. STEVENS 


The next step in the analysis involves a digging into the 
census volume. What we desire to know is the distribution 
by states of motors in use by the iron and steel industry. 
Unfortunately the census reports do not give this informa- 
tion directly ; consequently we will have to get this information 
indirectly from the “value added by manufacture” fig- 
ures for each industry. The census reports break these fig- 
ures down by states for each industry. We use the figures 
for “value added by manufacture” rather than the “cost of 
material, supplies, etc.,” or the “value of the product,” or 
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“wages paid,” because these figures more directly reflect the 
amount of work done by each industry on its products. 

To obtain the distribution of motors by states a factor is 
used. It is the amount of “value added by manufacture” per 
motor for the whole industry. By dividing this factor into 
the “value added” per state we obtain a good estimate of the 
number of motors used by each industry in each state. At 
the same time we also make note of the number of plants 
or establishments, as they are called in the census reports. 
This is done in order that there be some indication of the 
size of plants in each state. It is often the case that the 
state with the largest number of motors for an industry has 
also the least number per plant. 

Since it is seldom that boundaries of sales territories con- 
form to state boundaries it is necessary that this breakdown 
by states be further broken down. The next unit is the 
county. As vet the Department of Commerce has not pub- 
lished any information dealing with the “value added by 
manufacture” per industry per county, so we must resort 
to another indirect method. The Department of Commerce 
has published a book known as the “Market Data Hand- 
book.” In this volume are listed the number of establish- 
ments per industry per county. 

To accomplish this further breakdown 
another factor must be used. This time 
it is based on the number of plants. To 
explain its use suppose a state under 
consideration contains the boundaries 
of three territories. By counting the 
number of plants per industry per coun- 
ty we obtain totals for the counties fall- 
ing in each of the territories. This 


No. of Morors 
1,000,000, 


for making calculations is 1927, and not 1931. 

This will be clear, if we take an illustration. Suppose we 
had $100 in the bank in 1927 left there to accumulate the 
interest earned. The interest rate was 4%. If we desired 
to know at that time how much interest this accumulating 
sum would draw in 1931, it is obvious that it should be 
greater than 4% of $100, for the sum has been increasing 
by added interest earned each year. To find the increased 
rate which will give us our answer let us consider again the 
compound interest formula. It is 


S P (1 r )" 


basis 


In which 

S=Sum at any time. 

P=Principal. 

R=Rate of interest. 

n=Number of times compounded. 
The amount of interest earned at any period is: 

S.. § I 
n n-l 
or 


P(l+r-P(i r=! 





Growth of Motor Sales to Iron and Steel Industry 


In estimating a motor market it is important not only to know how many 
motors are bought in a particular industry in a year, but also the motor 
sales history of that industry. This shows the rate of increase in the use 


of motors in the iron and steel industry 


HP CaPaciry 
10.000, 000 





information comes from the “Market + 





Data Handbook.” Then allocate the 





number of motors to each territory in 
proportion that the number of plants in 
each area bears to the total for the 





state. 
This last break-down assumes that all 
plants in a state are of equal weight 





or size. It is obvious that by this means 
one section of a state may be allocated 
a greater number of motors than it actu- 
ally has. Fortunately this can be cor- 
rected so that the final results are not 


far from the truth and will be close 
enough for all practical purposes. 
In the “Market Data Handbook” 


there is a given break-down by counties 
of data for “value added.” In the sum- 
mary table on prime movers in the 
census volume the number of motors 
for the state is given. Dividing the 
“value added” for the state by the num- 
ber of motors will give a factor with 
which the total number of motors for a 
section of the state may be obtained. 








4,000,000 











This checked against the total derived by 





the first method will serve to correct the 











discrepancies arising from the assump- 








tion that all plants in a state are of equal 





weight. 
Tabulating these results by territory 





our next step is to apply the yearly rate 





of increase factor to each industry. This 
is to give us an estimate of the probable 
number of motors to be purchased by 





each industry. In order that these results 
may be in terms of 1931 we must in- 
crease the yearly rate of growth for 
each industry a certain amount. Should 
we use the rate unchanged our results 
would be in terms of 1928, since our 
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Census Year 


1000 


Cuarti- Brast Furnaces, Steer Works & Roins Mis 





Market Analysis of 


Territory 


Industry | No. rate of |—_—_—_ 


| growth! No. motors 
| in ‘ C 


No. |Average 


plants | motors} hp. 


$ Value 


TOTALS |! 


A TABULAR form to use in determining the 1931 


potential motor business for various industries. 

See the text for a method of interpolating 1927 or 1929 

Census figures so as to represent 1931 values. It is 

important to fill out the dollar value column, as is 
explained fully in the text 


It follows, then, that the rate “R” 
when applied to the 1927 sum is: 


(l+r)"-(l+r)"'=R 


Substituting the .04 rate in this formula we obtain the 
rate which, applied to the 1927 value, will give us the amount 
of interest that will be earned in 1931. In this manner the 
yearly rates of growth for each industry are increased to 
give the results in terms of 1931. 

Tabulating these results the final step is to adjust the 
total potential business, repre- 
sented by the total of the motors 
that will probably be added in 
1931, to conform to the actual rate 
of growth for the states making 
up each territory. This is done 
because it is known that in any 
industry conditions are such that 
one portion of it located in one 
area often grows at a greater rate 
than a portion in another area. In 


which will give “I” 





| Yearly! 4931 potential business 





TABLE I. Distribution of Motors by 
States for Steel Works and Rolling 
Mills, Blast Furnaces 








“R” for the territory. To find “r” we reverse the process 
used in obtaining the value “R” for each industry. To do 
this mathematically is a long task. However, through the 
use of a log-log slide rule the task becomes short. It is 
done by choosing a value for “r” and solving for “R.” Ex- 
perience in the previous instances of solving for “R” from 
known values of “r” makes this “cut-and-try” method sim- 
ple. Having the yearly rate of growth “r” for each terri- 
tory and the rates “S” for the states, the total number of mo- 
tors to be added for the current year in each territory is 
corrected in accordance with the following proportion: 


r OM 
‘S. M, 


r 


where M is the unadjusted total and M, the adjusted total. 

A summary of these computations is concisely presented, 
if put in tabular form. An example of a form for each 
territory is shown in the illustration at the top of this page. 
The last column of this table provides for converting 
into dollar value the number of motors to be added in each 
industry. Pricing these motors may be done from judg- 
ment or from a price per horse power from the census 
data on the electrical manufacturing industry. For this 
purpose the preliminary report of the electrical industry 
for the 1929 census should be used. The value of the mo- 
tors added for any industry will be, then, the price per hp. 
multiplied by the average hp. for the industry, and by 
the number of motors “added.” The advantage of pricing 
the motors lies in the fact that it reflects both hp. and num- 
ber of motors. 

The total of these dollar values for each territory will 
give an index of the potential business in each territory. It 
will also serve as a basis of comparing territories. A break- 
down of these totals can be made to give the potential busi- 
ness per plant and per square mile of territory area. These 
last two factors will indicate the size of plants and cost of 
reaching them for each territory. 

In summarizing the results of 
this analysis we have seen: (1) 
how it is possible to evaluate the 
degree of motor utilization by in- 
dustries; (2) how we can meas- 
ure the growth of the use of mo- 
tors by industries and by areas 
and how we can obtain an idea 
as to relative sizes of plants in in- 
dustries and localities; and (3) 



















in each state. This is related to 
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7 
; 
7 
4 
1 
2 
Pennsylvania | 198 
Rhode Island 1 
6 
1 
3 
4 
7 
8 
8 


1,900,000 | 53,700 | 272 


the Textile industry, for example, a | 7 oe | va "an from a geographical analysis mar- 
we know that it has experienced Colada 3 71,500| 2/000 | 666 kets have been located and their 
in recent years a much greater Connecticut 3 8,700; 240; 80 potentiality measured. 
growth in the South than it has in ag : Saae| “_ "a In pointing out, along the way, 
New England. If we were to ee oo! uses to which various parts of 
omit this adjustment of growth a 7 aor eae ouaae lass the data may be put, we have in 
by area, New England would be lowa 2 4,600| 126] 63 no way exhausted the possibilities 
over-stated in its potentiality and Kentucky 6 58,500 | 1,630 272 of uses for the data. It is also 
the South under-stated. — : yond “Gal a recognized that in many respects 
In the census report the table Maryland 5 124000) 3,450 | 675 this method, particularly in geo- 
summarizing the prime movers by Massachusetts) 11 27,000| 750| 68 graphical analysis, is in a crude 
States gives us data for this cor- Michigan 19 88,000} 2,450 129 state. However, with greater and 
rection of growth by area. A a : ae aen ‘ian | ae greater detailed information being 
trend analysis made of the data New Jersey 1 65,000 | 1,810| 107 made available by the Department 
for the total number of motors in New York 37| 366,000 | 10,270 | 278 of Commerce, and the refining ac- 
growth “S,” of the motor market Ohio 114 | 1,112,000 | 31,770 | 278 tion that comes through use, this 
each state gives the yearly rate of ee $400 | Rod = or any other market analysis will 


finally come to such a state of 


the yearly rate of increase by to- 3,200 | 90; 90 development as will provide a sci- 
taling the number of motors in Tennessee | 13,400 375 | 62 entific basis for solving many of 
<a 4 : Texas 3,100 | 88); 88 ae : nel 
use in 1927 and the number added Utah 11/000! 305/102 the marketing problems that con- 
in 1931 for each territory and Virginia | 13.900 390| 98 front sales executives. But to 
finding the percentage that the Washington | 15,500} 450| 64 hasten the development we must 
1931 total is of the 1927 total. West Virginia | 1 124,000 | 3,460 | 192 become familiar with our tool and 
S eae oe tee Wisconsin | 1 38,000} 1,060} 59 
This percentage is an aggregate 


know its limitations. 
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Training 
rc Welding 


perators 


STUDENT welding operator 
should be instructed prima- 
rily in the control of the welding 
current and be given the oppor- 
tunity to spend much time in 


He should be taught 


that arcs are injurious to skin and 


practice. 


eyes and require constant protec- 
tion for these parts. He should 
first master welds on flat pieces, 
then advance to vertical welding 


By A. F. DAVIS 
Vice President, Lincoln Elec. Co 


HE rapid progress of the electric arc welding process as 

a means of fabricating all types of metallic designs has 

brought about the question of just what is the most 
satisfactory method of instructing apprentices in this process 
so as to make them most useful, and most readily adaptable 
to the various established trades. Recently much has been 
written in the various trade journals and a variety of excel- 
lent plans are available for consideration. 

The variety of applications of the electric welding process 
makes it necessary for a welding operator to be almost a 
“Jack of all trades.” He must not only be able to weld cor- 
rectly, but must also have a general idea of the requirements 
of the trade to which he is applying his art. This modern 
process is now being used in practically every known indus- 
try either in the fabrication of products, or in the maintenance 
of production equipment. Thus we may see that it is not 
only necessary to give student operators a thorough instruc- 
tion in the rudiments of arc welding but they must also have 
a thorough knowledge of all of the different kinds of welded 
joints, and the correct method of arc welding various kinds 
of metals. 

Successful use of the arc welding process depends on the 
skill of the operator and the control of the welding current. 
A student should, therefore, be instructed primarily in the 
control of the welding current and be given the opportunity 
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GS. 1. 
Adequate clothing protects the skin, and a shield 


A student practices overhead welding. 


protects the face and eyes. He will be, above, all a 
safe welding operator 


to spend much time in practice. Constant practice gives 
the operator confidence and greater skill in handling the 
It also teaches him to know when he is getting cor- 
rect penetration by the sound of the arc and what he sees as 
he lays the weld. 
being allowed to however, the 
should be instructed as to the type of current being used, and 
the necessary safety precautions to be employed while weld- 
ing. The current used in arc welding is high in amperage 
and low in voltage, thus creating intense heat. This heat 
flows the metals together in the exact point of the arc, com- 
pleting the seam as the arc progresses. In metallic arc weld- 
ing the rod melts away and is deposited in the weld, but in 
the carbon arc welding process no metal is deposited unless 
a filler rod is required to complete the seam. 
In either of these manual welding processes safety pre- 
cautions against the heat and light rays of the electric arc 
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arc. 


Before weld, operator 











and the burns of spattering metal should be taken. The light 
of the arc is injurious to the eyes within a distance of 40 
feet and to the skin within 20 feet. The heat of the arc 
gives a burn similar to sunburn. Protection for the face and 
eyes is secured by wearing a shield which is fitted with a 
glass to exclude the ultra-violet and infra-red rays of the 
arc. This glass prevents burns but permits the operator to 
see what is going on in the arc. The clothes and skin must 
be protected from spattering metal. Figure 1 shows an 
operator practicing overhead welding. Note how his clothes 
and skin are protected. Also notice the shield over the face 
and eyes. 


FTER the student is properly clothed and instructed in 

the regulation of the current, he should be taught to 
strike and maintain the arc, laying an ordinary straight line 
weld. After he is able to maintain an arc and lay a straight 
weld he should then practice on wider welds such as used to 
build up worn parts. Pieces of scrap metal can be used for 
this practice. These pieces can be cut or sheared to show 
the penetration of the weld, and it gives the instructor an 
opportunity to correct the technique of the student. 

Figure 2 shows some common results of errors in welding, 
and a correct weld. (a) shows where the arc has traveled 
along too slowly allowing the metal to pile over on the cold 
metal giving what is known as an overlap. Ina case of this 
kind, the weld would not be as strong as it appears on the 
surface as where the overlap occurs there is no weld or 
fusion of the metal. (b) shows a bead made with too long 
an arc or too rapid travel. It will be noted in general there 
is excessive spatter and there are spots where there is no 
actual weld between the deposited metal and parent metal. 
The weld will also have a tendency to have pockets and blow 
holes. (c) shows the type of weld made when insufficient 
heat is used and as a result only a small part of the bead 
fused to the parent metal. The small sketch shows a bead 
which is entirely satisfactory. It will be noted there is no 
overlap. There is good penetration and actual fusion has 
occurred over the whole width of the bead, thus showing that 
visual inspection of the finished bead gives a very good idea 
of the ability of the operator and whether or not he has 
actually done a good job. 

When the student operator has mastered ordinary hori- 


A GOOD WELD 


WO OVERLAP 


PENETRAT/ON 





ae 
? 


= OVERLAP 


(@) WELDING AAC HAS TRAVELED 
ALONG 700 SLOWLY 


(CG) NOT ENOUGH HEAT USED 


zontal welding on a flat piece, he should be advanced through 
vertical and overhead welding, on the various types of joints. 
Here again practice is very important because of the greater 
difficulty in controlling the deposited metal. 

As the student progresses with the various types of welds, 
his work should be tested to show the penetration of the arc 
and wherein he has made any mistakes. These tests should 
include pulling, bending and cutting, so as to show the 
strength, ductility and penetration of the weld. No special 
type of metal is required for practice and testing; however, 
mild rolled steel plate of various thicknesses is found to be 
most practical. Another important result of testing welds 
made by student operators is that such tests permit a com- 
parison of arc welded designs and joints. Ordinarily a 
welded joint is as strong as the members it joins because it 
fuses the metals into each other, making the entire design 
one homogenous unit of metal. There are certain variations, 
however, in the joints as to tensile strength or strength in 
compression. These variations will readily be brought out in 
testing. 


URING his training period a student should not attempt 
to attain any great speed. Quality of workmanship is of 
primary importance and only through practice and actual 
work can speed be obtained without disregarding quality. 
Speed in arc welding depends on a variety of conditions and 
cannot therefore be standardized in any discussion of this 
subject. 
The general rules for conducting a school for teaching 
arc welding may be summed up as follows: 


1. The students must be carefully chosen. 

2. The workroom must be well equipped. 

3. Regular hours should be observed. 

4. Apparatus for testing strength and ductility should 
be provided. 

5. 


Instructor should be a good teacher as well as a good 
welder. 
6. All precautions to safeguard students should be taken. 


If the student is kept within these rules and given a 
thorough course in the art of arc welding, and its design, 
there can be no question as to the results. The operator toa 
great extent determines the progress of arc welding and its 
future because upon his skill and mechanical knowledge de- 
pends the success of welding operations. The past and 
future of arc welding is built in the operators’ skill and 
equipment. It is impossible to place too much emphasis on 
perfecting either of these two. 


THE difference between good and bad welds. If not enough heat 
is used, the weld is shallow. If the electrode travels along too 
slowly, the weld is too wide. If the arc is too long, the weld contains 
blow holes. The well-trained operator will make good welds 
consistently and speed will not come at the expense of quality 
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Radio 


Interference 


A Factor to Consider When Selecting Motors 


UMEROUS electrical manufac- 
N turers who apply motors have 

become convinced that it pays to 
use motors that do not cause radio in- 
terference. Some of these manufactur- 
ers have gone to considerable expense 
to develop such motors for particular 
applications. They will be found, for 
example, on some oil burners and re- 
frigerators. 

Why go to this expense? Why not 
act on the theory that the customer 
won’t know where radio interference 
comes from, anyway? Why not “pass 
the buck” to the power companies and 
the radio manufacturers ? 

First of all, the theory that people 
don’t know where radio interference 
comes from is fallacious. Maybe they 
didn’t five years ago, but they do now. 
Radio amateurs have “noses” for inter- 


EPULSION-INDUCTION 
motors may or may not 
cause radio interference, de- 
pending upon design and 
care of manufacture. This 


shows a brush-lifting device 

and commutator short-circuit- 

ing device of a well-designed 
repulsion-induction motor 
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ference, and what they find leaks out. 
Then, too, the sources of interference 
are constantly being surveyed, and the 
results publicized in the newspapers. 

Passing the buck doesn’t solve a prob- 
lem. Fortunately the electrical manu- 
facturers have realized this, and have 
cooperated in every way possible to elim- 
inate radio interference at the source. 
Such co-operation is far-sighted. It rec- 
ognizes indirect as well as direct profits. 

In an article on radio interference 
appearing in these pages last month re- 
sults or surveys were presented showing 
that electric motors are a common cause 
of radio interference. Just how com- 
mon is indicated in the table on this 
page. This shows a number of motor 
applications that actually caused radio 
interference. The figures indicate the 
percentage of radio interference caused 
by each application. 

It is apparent that radio interference 
is an important factor to consider in 
the selection of motors. It may not be 
the most important, or the least, but 
should be taken into account. It should 
be considered along with such factors 
as starting current, starting torque, effi- 
ciency, power factor, finish, durability, 
quietness, and cost. Regarding this 
problem of radio interference, one man- 
ufacturer of electrical appliances writes: 

“The question of radio interference 
is one that interests us greatly. We 
have been searching the market far and 
wide to find out what motor manufac- 
turers are doing toward the elimination 
of such interference, and, although we 
have been in contact with several con- 
denser manufacturers and have had our 
engineers discuss the question with elec- 
trical engineers, we do not seem to find 
the remedy.” 

A manufacturer of small motors says: 

“Practically every application made 
today has to be considered in terms of 
its possible radio interference. We find 
this to be so general that of late we 
have not differentiated in this regard in 
our attitude toward household appli- 
ances as distinct from some straight 
industrial applications.” 

Only motors that have commutators 
or starting switches are _ potential 
sources of radio interference. This does 





ELOW is a table showing the 
part electric motors played in 
causing radio interference in six- 
teen cities of less than 15,000 
population, according to surveys 
conducted by Tobe Deutchmann, 
Incorporated 


Apparatus 


Per Cent of Total 


Miscellaneous Motors 

Oil Burners 

Drink Mixers 

Hair Dryers 

Portable Drills 

Motor Generator Sets 

Vacuum Cleaners 

Compressor Motors 

Dental Engines 

Barbers’ Clippers 

D. C. Generators 

Printing Press Motors 

Cash Registers 

Bookkeeping 
Machines 

Grinders 

Ice Machines 

Sewing Machines 

Small Fans 

Shoe Repair Shop Motors 

Buffer Motors 

Ventilator or Blower Motors 

Jewelers’ Lathes 

Water Pumps 

Fruit Juice Extractors 

Slicing Machines 

Dental Lathes 

Mansles 

Washing Machines 

Electric Pianos 


Dish Washers 


Floor Polishers 


and Adding 





not mean that all commutator motors 
cause interference. Repulsion-induction 
motors have commutators, yet at least 
two manufacturers of this type of mo- 
tor state that their motors cause little 
or no radio interference. In any case 
this type of motor can cause interfer- 
ence only during the brief starting peri- 
od, inasmuch as the brushes are auto- 
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ORANGE 


BOVE—Schematic 


diagram of capaci- 


tor motor. This type of 

motor does not cause ference. 
radio interference. It 

has no commutator, just 

a starting switch and sparks 


two condensers 





matically lifted from the commutator 
and the commutator bars short-circuited 
when the motor is up to speed. Univer- 
sal motors are the most common source 
of, radio interference. Regarding this 
type of motor, one manufacturer Says: 

“We are supplying universal motors 
to quite a number of different manufac- 
turers, some of which are used on house- 
hold appliances. The only instances 
where radio interference has come up 
for attention has been in the case of 
motors used on oil burners, and in such 
cases we have cooperated with the oil 
burner manufacturers by making tests 
with various condensers to 
eliminate the interference.” 

“We believe that one of the reasons 
why we do not experience much trouble 
along that line,” this manufacturer goes 
on to say, “is due to the fact that we 
dynamically balance the armatures, 
which eliminates vibration. This as- 
sists in reducing sparking between the 
carbon brushes and the com- 
mutators. We are ex- 


Sizes of 


also 


tremely careful in machining THIS fractional horsepower 

s D.C. motor is designed 
with built-in condensers to 
prevent radio interference. 
These are 
shown in the sketch. 
motor was designed espe- 
cially for refrigeratoruse, but 
is finding many uses where 
interference is 


the commutator on the arma- 
ture, holding the commutators 
concentric with the armature 
shaft, with tolerances that are 
closer than the tolerances on 
the bearings.” 

Another manufacturer of 
universal motors says: radio 

“Series motors of the uni- 
versal type develop radio in- 
terference, and so far the 
elimination of this interfer- 
ence has not been taken care 
of by the manufacturer. It 
has been optional for the cus- 
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ELOW—Split-phase 
motors cause prac- 
tically no radio inter- 


starting switch for a split- 
phase motor, which 
only once on 
each start 


jectionable. 

are drilled for condensers, 

but they can be left off if 
the customer desires 





1 BLACK wor tomer at extra 
6 6emee 

GREEN | Evidently this 

7 manufacturer 1s 

iit prepared to elimi- 

CONDENSER nate interference at 


the source when 
the motor buyer is 
willing to stand the 
extra cost. It of 
course costs some- 
thing for the motor 
manufacturers to 
design their motors 
so they are inter- 
ference free. This 
added cost is a fac- 
tor the motor buyer 
must take into con- 
sideration. 

The manufac- 
turer of the motor 
illustrated at the 
bottom of this page 
has an interesting 
solution of the in- 
terference problem 
as far as small D. 


STARTING 
CONDENSER 


This shows a 


C. motors are con- 
cerned. This mo- 
tor has been de- 
signed with built-in condensers, con- 


nected as shown in the wiring diagram. 
earding this motor, the manufacturer 
avs: 


“Most of the motors on which our 
condensers are applied are used on elec- 
tric refrigerators. We supply a few 


motors, however, to companies making 





Shunt Field 


connected as 


This 


ob- 


frames 


All 





household pumps. Although some com- 
panies do not think the condensers are 
necessary, all of our D. C. motors have 
the frames drilled so the condensers may 
be added.” 

One side of the condenser used in this 
motor is grounded to the can, which, in 
turn, is grounded to the frame of the 
motor. The other side of the condenser 
is attached to the brush bracket and the 
lead is made as short as possible. These 
condensers are .07 mf. in capacity and 
will stand 500 volts continuous or 1000 
volts momentary test. 

The simplest A. C. fractional horse 
power motor is the split-phase motor. 
Its use is limited, however, because in 
many applications the starting torque 
required is so great that the starting 
current is excessive. In such applica- 
tions a motor with better starting char- 
acteristics is required, such as a repul- 
sion-induction or capacitor motor. The 
split-phase motor causes very little ra- 
dio interference, because it not 
have brushes. 

Capacitor motors are similar to split- 
phase motors except that they are pro- 
vided with starting and running con- 
densers which improve their starting 
characteristics, power, factor, and effi- 
ciency. Incidentally these motors are 
entirely free from radio interference. 

Intelligent motor selection requires 
the careful consideration of many fac- 
tors. Radio interference is one of these 
factors and should receive its share of 
attention. 

It has been said that the commonest 
source of radio interference coming 
from motors is caused by universal 
motors. It is doubtful if it would pay 
to design universal motors so as to be 
interference free. Such design would re- 
quire the use of condensers connected 
across the brushes, and the cost of these 
condensers would be a great factor be- 
cause of the fact that universal motors 
are small and comparatively inexpen- 
sive. It is thought that the best solu- 
tion of interference from this source is 
filters installed only where interference 
actually occurs. 


does 
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Electrical Materials 


Commonly Used -- 


Copper 


HILE the long-established status of copper as the 

electrical industry’s key material rests chiefly upon 

the red metal’s property of conductivity, its appli- 
cation in electrical products where its mechanical strength, 
its endurance, its rich color, and its ornamental possibilities 
are as important as its strictly electrical properties consti- 
tutes an important factor in the demand. Statisticians esti- 
mate the electrical consumption of copper at somewhere be- 
tween 50 and 55 per cent of the total. Of an approximate 
consumption in 1930 of 630,000 (short) tons of new refined 
copper more than 325,000 tons went into electrical uses. 
Standard electrical forms, such as wire, cable and cord; 
commutator bars, bus bars, etc., therefore, may be said to be 
the copper industry’s bread, whereas for its butter it depends 
upon the use of copper and its alloys in a broader field. Take 
as an illustration the tubs of electric clothes washers. They 
may be made of wood, iron or copper. Outdoor as well as 
indoor lighting fixtures may be of copper, bronze, brass or 
of some material that contains no copper. Fan blades may 
be made of alloys containing much or little copper or none 
at all. The potential electrical market for copper, therefore, 
transcends in volume the boundaries of its use solely because 
of its conductivity, and the metal’s economic position has 
considerable bearing on the extent of that part of the copper 
market in uses where the metal serves structural and orna- 
mental ends rather than merely as a conductor. Obviously 
the scope of utilization of 8%c copper (which was the 
market price on June 1, 1931) is much broader than that of 
23%4c copper (the market price in March 1929), and copper 
is likely to be low in price for some time to come. 


HIS swing of price was not altogether the result of the 

general upheaval in commodity values in 1931, but re- 
flected to some extent at least steadily growing supplies 
from South Africa. Of these the South African corre- 
spondent of an American mining publication wrote early in 
1931: “Of both Northern Rhodesia and Katanga it may 
truly be said that operations during 1930 amply confirmed 
the view that the South Central African copper fields con- 
tain enough metal to supply the.requirements of the whole 
world for many years to come.” Domestic output continues 
to represent approximately 47 per cent of the world’s pro- 
duction, but the Belgians with their Katanga properties and 
the British with theirs in Rhodesia are making more and 
more inroads into the predominant position of the United 
States as a copper producer. 

All of which indicates that for some years to come the big 
problem of the American copper producers will be to extend 
and expand the uses of copper in home industries, and of 
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and Its Alloys 


BOUT forty-seven per cent of 

the world's copper is pro- 
duced in the United States. This 
is of three grades: Electrolytic, Lake 
(from the Lake Superior district), 


and Casting Copper. The price of 


copper has dropped from 2312 
cents per pound in March, 1929, 
to 814 cents in June, 1931 


By WILLIAM CRAWFORD HIRSCH 


these none offers a more promising field than that of elec- 
trical manufacturers. While no one and least of all the large 
electrical users of copper hope for a continuance of ruinous 
copper prices because general business recovery and more 
equitable copper prices are inseparable, there is every indi- 
cation of the coming of a period of stability in the copper 
market once prices reasonably profitable to producers have 
returned. This means that electrical manufacturers can 
safely embody in their designs and specifications copper 
where they may formerly have hesitated because of the un- 
certain price situation. Keen foreign competition will of 
course have its effect on copper production in this country. 


HE story of copper has often been told, and while there 

have been important developments in the mining, 
smelting, refining and fabricating of the metal in the last few 
years, none of these was of a spectacular character. Drilling 
has been brought to a high degree of perfection; ore is being 
hauled from mines in mine cars pulled by high-powered 
electric or oil-electric locomotives; concentration has been 
speeded up by new flotation processes; smelting, leaching, 
and refining processes have been further improved upon and 
while old-time mining entailed risks galore and correspond- 
ing rewards, for those fortunate enough to make a rich strike, 
modern mining methods have been reduced to an exact 
science and a systematized industry, beginning with pros- 
pecting and developing and ending with the marketing of 
the copper in more or less pure state. Nor are there to 
record any startling developments in fabricating methods, 
although steady progress is noted here as well. Not very 
long ago announcement was made that an Austrian electro- 
chemist succeeded in making seamless copper tubing by the 
electrodeposition of copper onto a moving core, rendering 
possible the production of tubes of any diameter and of any 
thickness. In the development of alloys too steady advance- 
ment rather than any astonishing innovation is to be noted. 
By the application of suitable heat treatment copper, 
strengthened by the addition of a small portion of nickel and 
silicon, has been given a tensile strength of more than 100,- 


33 





000 pounds to the square inch, a hardness one and one 
quarter times that of structural steel. Improvements of this 
sort constitute the regular and expected return from the 
millions and millions of dollars invested in the equipment and 
maintenance of the numerous metallurgical laboratories and 
research establishments of the copper and allied industries. 

The production of copper is generally thought of as consist- 
ing of three steps: mining, smelting, and refining, but there 
are some exceptions to this rule. All copper is mined, either 
in the form of native metal, for which the Lake Superior 
region is famous, or some other ore, such as chalcocite of 
which the “porphyry” or “disseminated” copper deposits of 
Arizona, Nevada, New Mexico and Utah, among the most 
prolific copper sources, are outstanding examples. Not all 
copper, however is smelted nor is all copper refined. Im- 
portant tonnages of copper are extracted from ores by leach- 
ing, thus making smelting unnecessary, and a good deal of 
Lake Superior copper is smelted and marketed as Lake 
copper without subsequent refining. 

The three principal grades of copper are: 1) Electrolytic, 
i.e. copper refined by the electrolytic process, yielding 
cathodes that run 99.93 per cent in purity and upwards and 
up to 103 per cent in conductivity; 2) Lake, i.e. copper from 
the native ores of the Lake Superior district with a conduc- 
tivity of 99.5 per cent; 3) Casting copper, 99.5 to 99.75 per 
cent pure and made from ore as well as scrap, used by found- 
ries. Standard shapes are: 1) Wire bars, about 3 to 4 in. 
square and 3 to 7 ft. long, ranging in weight from 135 to 500 
pounds and, used for wire drawing. 2) Ingots, notched, 
weighing 18 to 22 pounds, used for casting. 3) Ingot bars, 
notched bars also used for casting and weighing from 55 to 
110 pounds. 4) Cakes, weighing 100 pounds and upwards 
and used for rolling. 


HE term: “Standard Copper,” frequently encountered in 

market reports and quotations is neither a standard 
grade nor in fact a commercially definite commodity. It is 
used in dealings on the London Metal Exchange and The 
National Metal Exchange to denote what is largely a trading 
base and embraces virtually anything running from 94 per 
cent upwards in copper content. 

Electrolytic copper is quoted at so much a pound delivered 
to the Connecticut or Middle West fabricating plants. Lake 
copper is also quoted on a delivered basis, the market for 
Lake being usually a fraction higher than that for elec- 
trolytic. Before the electrolytic refining process was brought 
to its present standard of perfection, furnace-refined copper 
from the Lake Superior mines was generally looked upon 
as the highest quality metal obtainable. Even to-day for the 
rolling of certain flat products Lake copper is frequently 
specified. There are, however, approximately fourteen tons 
of electrolytic consumed for every ton of Lake copper. Con- 
sumption of casting copper, compared with electrolytic is 
trifling, amounting to 5,000 tons in an average year. 


ce producers exercise great care to insure purity 
and conductivity of the product. Inasmuch as a very 
slight amount of impurity may cut down conductivity as 
much as ten per cent, safeguarding of purity is also insurance 
of satisfactory conductivity, but special tests are made for the 
latter, sample bars or buttons being made into wire for test- 
ing electrical conductivity besides the ordinary chemical 
tests for purity. 

The outstanding form in which the electrical industry con- 
sumes copper is, of course, in the form of wire. Within re- 
cent years the copper industry has become highly integrated, 
a considerable part of the output of finished copper products 
coming from plants under the same proprietary control as 
the mines, smelters, and refineries whence comes their raw 
metal supply. So, for instance, one of the large copper wire 


mills is located in close proximity to the electrolytic refinery 
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and some of the important mines and smelteries of one and 
the same proprietary group. 

The three grades of wire quoted in the metal products 
market as basic are: 1) Copper wire; 2) Magnet wire; 3) 
Weatherproof. The prices quoted are f.o.b. mill and, as a 
rule, are revised upwards or downwards whenever the copper 
market moves in either direction. 

Sheet copper, finding wide use in flat conductors, cable 
ends and connectors, heaters, reflectors, knife switches, 
laminated flexible conductors, motor brushes, renewable fuse 
parts, electroplaters’ anodes, and electrotypers’ busbars, are 
rolled as single plates either cool or cold and in loose packs, 
in short a much more complicated process than the conven- 
tional method of rolling steel sheets. A special grade of 
rolled copper is commutator copper, the bars having a suit- 
able taper for use in commutators. They are readily cut into 
lengths and notched when they are ready for assembling into 
motor or generator commutators. For dynamo brushes there 
is a special grade of cold-rolled copper with spring temper, 
known as spring brush copper. Foil and thin copper sheets 
come in for application in electroscopes and wherever very 
fine conductors are required in instruments. So-called bat- 
tery coppers or electrodes. consist of strips of sheet copper 
that are riveted together. A good deal of copper, either in 
the form of sheets, rods, or tubing is used in the making of 
small electrical parts in automatic screw machines or punch 
presses. Copper tubing also comes in for use in high voltage 
busbars and very extensively so in refrigerator coils and cir- 
culating water heaters. 


O FIGURES are available covering the extent of copper 

consumption in the form of alloys. Certainly the 
tonnage of copper that is annually consumed by electrical 
manufacturers in the form of brass, bronze and other alloys 
is no less an important factor in the total consumption of the 
red metal than that part of which is used as unalloyed copper. 
High brass contains from 60 to 75 per cent copper, the re- 
mainder being zinc. Low brass contains approximately 80 
per cent copper. These percentages apply to rolled metal in 
which the high or low applies to the zinc content. So-called 
yellow ingot metal for casting contains 70 per cent copper 
and most of the brass ingot mixtures range considerably 
higher in copper content. 

When it comes to copper consumption in bronze, it must 
be noted that the proper definition of the term: bronze is 
copper that has been made stronger and harder by the addi- 
tion of a small percentage of tin. A good many alloys, how- 
ever, are commercially referred to as bronzes although they 
really belong in the brass class. It is hardly necessary to 
more than refer to the innumerable electrical parts that are 
made of brass and bronze, such as terminals, contacts, 
springs, clips, washers, etc. Aluminum bronze calls for a 
Phosphor bronze used in many 
electrical applications where strength, durability, and high 
resistance to corrosion are called for, contains all the way 
from 73 to 95 per cent copper, depending largely upon what 
form it is used in. There are scores of other alloys of which 
copper forms an ingredient. 

Mention may also be made of the use to which the elec- 
trical industry puts copper salts in the form of electrolyte. 

The research and promotional activities of the copper pro- 
ducers, while by no means losing sight of those uses of the 
metal in which it furnishes the pathway for electric current, 
are being directed to the development of uses in which con- 
ductivity is an asset but not the sole consideration, and 
nowhere else than in the electrical industry are the prospects 
so bright for extending the consumption of the metal along 
these lines. The solution of the copper industry’s burning 
problem, that of a broader market for the red metal lies 
largely in this direction. Certainly numerous new uses for 
copper will grow out of researches now in progress. 


high percentage of copper. 
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LECTRICAL manufac- 
turers are artists. Men 
and raw materials are their 
‘paint’. Plants and the 
world’s markets are their 
“canvas”. Underlying 
their art are a few funda- 
mental principles. Some 
of them, as applied by one 
electrical manufacturer, are 
illustrated and described on 


this and following pages 


Among Electrical Plants 
Worth Visiting: 
















HE conveyor is mightier than 

the truck. That is why the 
winding department has been 
completely conveyorized. It 
saves room, and keeps the 
product moving through the 
plant at a constant speed. The 
conveyor, properly used, puts 

rhythm into manufacturing 


Master Electric Co., Dayton, Ohio 
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ROOF of the motor 

is in the running. 
Every motor gets a 
running test of one 
hour. This reduces 
failures in service and 
maintains a reputation 
for high quality. The 
run-in enables the test- 
ers to make small but 
important adjustments 
on all motors going 
into the field. Despite 
the increased cost of 
testing every motor, it 
is considered better 
practice than testing 

only a few 


- 
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A Supply of Castings 
Immediately Available 


These castings are in stock, 
ready for machining. Note 
the conveyor system easily 
accessible to all bins. Delays 
due to late or defective 
castings have been eliminated 
through the installation of 
complete facilities for the 
molding of both grey iron 
and alloys. The casting 
storage is fed by a foundry 
of 47 tons per day capacity 


From Storage, Castings 
Flow to Machine Shop 


Not atruck in sight. Castings 
pass into the machine shop on 
this rugged conveyor, equip- 
ped with hangers for castings 
of every sort. Inspection 
stations are located at con- 
venient points where all parts 
are thoroughly inspected and 
thrown out if they do not 
come within the tolerances 


Castings Flow Quickly to 
the Enameling Dept. 


Finished castings, after passing 
through the machine shops 
and being thoroughly washed 
to remove oil, grease and dirt 
are sprayed as they travel on 
the conveyor and then pass 
directly through the enamel- 
ing ovens. This shows one 
comer of the enameling 
department. It is placed in 
the natural flow of material 

from raw to finished state 




























































































Inspection, the Constant 
Safeguard of Quality 


Not only does every motor 
get a running test, but a final 
inspection as well. This 
comes after the motor is given 
a noise test. If the motor is 
approved, it is tagged and 
placed upon the conveyor 
that carries it to the shipping 
départment. Good manu- 
facture requires constant in- 
spection to reduce the ever- 
present human error 


To the Shipping Dept. 
Still on a Conveyor 


The motors are boxed or 
crated on the shipping con- 
veyor. From the time the 
castings are placed on the 
conveyor, they do not touch 
the floor until the finished 
motor is boxed for shipment. 
No wasted motion. No 
men made into beasts of 
burden. No floor spaces 
crowded with moving trucks 


In the Laboratory Lies 
the Future of Quality 


No place for optimism or 
pessimism. Rigor is the order 
of the day in the laboratory. 
Motors know no emotion. 
These hard-boiled engineers 
put them through the ‘’mill’’. 
If they fail, their designs 
never get to the factory. 
They go back to the engi- 
neering department for revi- 
sion. The manufacturer's 
prayer might well be, ‘“Make 
my laboratory ever harder 
to please”’ 
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As Big as Life 


A permanent display, so that 
visitors may see what the 
factory makes. Not pictures, 
but real products in ‘‘flesh and 
blood". Here the visitor may 
see special applications, special 
mountings, special gear reduc- 
tions, and special designs. 
This display is a valuable tool 
for solving special problems 


For ‘Getting Together" 


This auditorium, with complete 
stage and moving picture equip- 
ment is used for company 
gatherings of all kinds. Sales 
conventions, dances, lectures, 
movies, social and business 
get-togethers are made more 
profitable by pleasant sur- 
roundings and adequate equip- 
ment. It helps a company to 
be an institution 


Eat and Be Friends 


The dining room, with a serving 
capacity of two hundred per- 
sons, permits department heads 
and office employees to gather 
for luncheon under pleasant 
surroundings. Mutual prob- 
lems are discussed and friend- 
ships developed here that help 
to strengthen the co-operative 
spirit. Company clubs lunch 
here regularly 


Air-Minded 


Rush orders? They can be 
delivered at the rate of 145 
miles per hour. This four- 
passenger cabin monoplane is 
‘used also for making hurried 
business calls, and for convey- 
ing customers to the factory. 
It typifies the new thought in 
industry that service to cus- 
tomers must be speeded up. 
Itis called the Master Messenger 
and is fully equipped with 
transmitting and receiving radio 
equipment 
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“Is It New?” 
ANY readers of the first article in this issue of 
the magazine will feel that the author has made 
rather large claims for the results which will be 
accomplished if we, as he suggests, all search out new 
products to market or radically new designs of old 
products. 

Perhaps the author has “taken in too much territory” 
in his claims but even that indictment against him is sub- 
ject to argument. We have only to witness the present 
high degree of activity in the relatively new electric re- 
frigerator industry and in the electric clock business to 
see that there is much merit to Mr. Toulmin’s viewpoint 
as expressed in the article beginning on page 19. 

For both these industries to thrive when all about them 
are making small headway is to give weight to the 
author’s lament that “there can be little doubt that we 
have overdone machinery for producing articles with 
which we are already surfeited and have neglected to 
think enough about new products.” 

Even if you don’t read the whole article turn to the 
“box” in the middle of page 20 and note that the author 
is not alone in his convictions. 

When it comes to making capital expenditures in the 
case of the manufacturer (or any non-necessity in the 
case of the general buying public) for some time it is 
going to be “thumbs up” or “thumbs down” depending 
upon whether or not a product is new or incorporates 
new features of design or function. 

No longer ago than last week an electrical manufac- 
turer told us that during June his concern had had more 
calls for certain machines which it makes than at any 
previous time. Were the machines which were demanded 
Not at all. 
They were automatic machines, relatively new in the field. 
The regular product had continued to lag behind in sales. 
It was the new, the automatic, the baby brother in the 
product family—that had the call. 

Even if you “write down” these instances and mate- 
rially discount the admonition of Mr. Toulmin, author 
of the article, even if you shrink their importance 50%, 
is there not still sufficient in it to make it worth while to 


the regular line of product of this concern? 


emphasize the matter to your designers or your engi- 
neers ? 

Even if it does not seem wise to make up entirely 
new designs, are there not among the many new ma- 
made available to the elec- 
trical manufacturer some one or two which an alert 


terials which have been 


designer may incorporate into your product both to bet- 
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THINKING IT OUT 


6 WITH THE EDITOR 


S 





ter it functionally and to add materially to its salability ? 


The question to which the buyer this year is going to 
demand an affirmative answer is “Is it new?” 


Writing a Warning to Ourselves 

YOUNG friend who has been married some three or 
A four years has heard so much of advice, so much of 
critical comment on the younger generation, etc., from 
“in-laws” that he and his wife have reduced to writing 
their present point of view on this sort of conduct on the 
part of elders. They have sealed it up and put it in their 
safety deposit box only to be opened 25 years hence, in 
order that it might serve as a warning to them in their 
future outlook upon the youth of that distant day. 

That wouldn’t be a bad idea for some electrical manu- 
facturers to apply to their businesses. We have all been 
weeding out inefficient operation, method and routine 
during this depression. And there were many such in- 
efficiencies which had floated in on the high tide of the 
prosperous days. History repeats itself. 

Our memories are none too good, so wouldn’t it be 
a good plan for an executive to take notes now on some 
of the more corrective measures which have recently been 
effected in his plant or department and put a follow-up 
date on them of, say, September 1932. By that time 
many of the evils which we have been correcting today 
will have crept back into business. A reminder of former 


views may prevent a repetition of old mistakes. 


Doctoring Business and Babylonians 
ERODITUS, in his history, discusses the treatment 
of the sick in Babylon. “They have no physicians,” 
he says, “but when a man is ill, they lay him in the public 
square, and the passers by come up to him and if they 
have ever had his disease themselves or have known any- 
one who has suffered from it, they give him advice. 

Rather crude in contrast with modern medicine, it is 
true, but not bad in the spirit of the thing. Perhaps, now 
that we have so many sick businesses, we might haul our 
troubles out into the public square ! 

As a matter of fact, we do have the same cooperative 
spirit of the ancient Babylonians when we discuss our 
problems freely in our business magazines and thus learn 
from one another. 


Editor 













PAT. JUNE’. 1900 
th 





ger 


. . ee ve , 
Sr saesesessss Bee be Mga 
4 es “aA ee ee 5 > “5 8 ‘es 6 5 ‘4 3 2 i } 
fils }a 1s Yowdutabonuatoluvebutaedoativetvvlevetessstesatovuetvvastenssticest ses uohanlofaihooluttontoncloedontenlasttfanituaieheastiittesstensnntiae 


repre iii 


be: es 4 Fock Piseaks 8 
: a 


0 ccs 


IG. 1. Showing the position 
of special gage points 4, 6, 
and 8. These figures represent 
number of poles of motors and 
generators. The text on this 
page explains how the gage 
points are determined and how 
they are used. They may be 
scribed on any standard slide 
rule, regardless of make 


N the floor of a certain motor repair shop is the 

stripped stator of a motor. The rotor has been left in 

the field. The name-plate is lost. The motor re- 
pairman is confronted with the problem of rewinding this 
stator for use on a 220 volt, 3 phase, 60 cycle power circuit. 
He must find the horse power possibilities of this core and 
determine the winding data from the dimensions. 

It is found that the core has 48 semi-closed slots, the 
diameter of the bore is 7 in., and the length of the core is 
3 in. That is, the laminations are stacked to 3 in. in depth. 
The depth of the yoke in back of the slots is 1% in. 

As the problem stands, the properties of the iron are not 
known. It will not pay the motor repairman to make ex- 
periments to get this information to wind one small motor. 
The iron density will be assumed, then, on the basis of the 
average motor at 60 cycles, that is, about 24,500 lines of 
force per square in. in the air gap. 

The maximum horse-power for which any stator can be 
safely wound depends, of course, upon the speed. It also 
has been found to be in proportion to the volume of that 
portion of the rotor lying between the pole pieces. Ac- 
cordingly, it is possible to draw a set of curves showing the 
relation between the maximum allowable horse-power and 
the volume of the rotor. Fig. 4 shows three such curves. 
The square of the bore diameter times its length is plotted 
horizontally, and horse-power is plotted vertically. 

In the present example 7 squared times 3 equals 147 
cylindrical inches, which the curves show can be wound 


FIG. 2. After the special gage points corresponding to 

the number of poles have been determined, it is a 

simple matter to find the turns for a winding. It is merely 

necessary to set the product of core diameter times length 

(21 in this case) opposite the right gage point (4 in this 
case). Result—671 
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for a fraction over 3 hp. at 1200 rpm., or better than 6 hp. 
at 1800 rpm. The core will wind nicely, then, for 5 hp., 
1800 rpm., provided the iron in back of the slots is sufficient. 

As the number of poles decreases, the area of a pole face 
increases, and consequently the magnetic circuit in back of 
the pole face must accommodate more flux. It has been 


Getting Winding Data 


ECOND of two articles on the use of 

the slide rule for obtaining winding 
data on motors and generators. Ex- 
amples are presented showing how to 
obtain winding data on motors and gen- 
erators when name-plates are lost. The 
same principles can be used by the elec- 
trical designer in the manufacturing plant 
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found that 5 times the depth of the yoke times its length 
should be as great as the area of one pole. In the present 
example, which is a 4-pole machine (1800 rpm. at 60 cycles), 
the area per pole face is 16.5 sq. in., and 5 times the depth 
of the yoke times its length equals 18.7. Thus the iron 
back of the slots is sufficient for winding this machine 5 hp., 
1800 rpm., 60 cycle. The number of poles is determined 
from the cycles per second and the revolutions per minute. 
Every 60 cycle, 1800 rpm. machine has four poles. 

The turns per phase is indicated by a formula. Space 
does not permit deriving this formula, but it may be checked 
by any standard text book on electrical engineering. The 
formula is as follows: 
10° xX E X P 





Turns pzr phase = ——T> : : 
Purns per phase = 7 3X 636 XaX%4.25XCXLXD 


E Volts 

P Number of poles 
n Frequency 

g Lines of force per square inch 
C Cord factor 

D Diameter of bore 
L Length of core 
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The equation is reduced considerably by the constants 
.636 and 4.25. The constant 4.25 applies only to delta con- 
nection. Further reductions of the formula can be made as 
follows: C, the cord fattor is 1 at full pitch, and can be 
cancelled. ¢ has already been assumed as 24,500, and 
will be considered a constant at that value. n, the fre- 
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quency, is 60 cycles. z is 3.1416. D and L vary with 
the dimensions of the core. They can be withdrawn from 
the present equation and taken care of in a slide rule setting 
as a final operation. The bottom line, then, consists en- 
tirely of constants. 
On the top line, E will be considered 440 volts. 
this case, is 4 poles. Thus the formula now becomes: 
100,000,000 44°) + 
60 * 24,500 X .636 * 3.1416 4.25 
Which solved equals 1410. This figure equals the turns 
per phase divided by the diameter of the bore times the 
length of the core. That is, if T equals the turns per phase, 
D the diameter of the bore, and L the length of the core, 
then : 


P, in 


_T _ 1410 
DL 


This figure applies to a 440 volt, full pitch, 4 pole, delta 
connected machine. In solving problems concerning 4 pole 
machines, it is a valuable figure to have indicated on the 
slide rule. It should be scribed on the D scale, as shown 
in Fig. 1. Similar settings for 6, 8, and 10 pole machines 
can be easily located by using the figure already calculated. 
Just set 4 on the C scale opposite 1410 on the D scale. 


IG. 4. It has been found 





FIG. 3. By setting the square 

root of 3 on the C scale 
opposite the left index of the 
D scale, a setting is obtained in 
which the C scale represents Y 
voltages and the D scale repre- 
sents corresponding delta volt- 
ages. For example—220 volts 
Y (Cscale) corresponds to 127 

volts delta (D scale) 


Then the similar gage points for 6, 8, and 10 pole machines 
are scribed on the D scale opposite 6, 8, and 10 on the C 
scale. The 6 and 8 pole gage points are shown in Fig. 1. 

To find the turns for a winding now becomes a simple 
matter. Just set the product—diameter times the length of 
core (7 x 3 in this case)—on the scale C in line with the 
mark which represents the number of poles (in this case 4). 
The answer is indicated on scale D under index C. In this 
case 21 is set opposite the 4 pole mark, which obtains the 
result 671 (See Fig. 2). It doesn’t matter on which side the 
slide happens to extend, the answer will be indicated in any 
case under either the left or right index C. 

The data now at hand are: 5 hp., 440 volts, 60 cycles, 
4 pole, 3 phase, 671 turns per phase, full pitch and single cir- 
cuit delta connection, which is all that is needed to wind the 
motor. To find the wire size, set the hp., 5, on scale B 
under the delta mark, and No. 17 B&S gage is indicated 
on the edge of the rule in line with the left index C. If 
the slide rule being used does not have the wire gage scale 
the size of wire can be determined by finding the circular 
mil cross sectional area and then referring this figure to a 
wire table. As explained in the first article of this series, 
the way to find the circular mil cross sectional area of the 
wire in this example is to set the hp., 5, opposite the delta 
gage point, then read off the circular mil area of the wire 





that the maximum horse- 
power for which any stator 
can be safely wound is in 
proportion to the volume of 
that portion of the rotor lying 
between the pole pieces. 
Thus it is possible to draw 
curves showing the relation 
between the maximum al- 
lowable horse-power and the 
volume of the rotor. This 
shows three such curves for 

different speeds 
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on the B scale opposite the right index of the scale. If 
it is considered that scales A and B are graduated from 
1 to 100, the correct placing of the decimal point is obtained 
as follows: For Nos. 0000 to 10 wire, multiply the reading 
on B by 10,000; for 11 to 30 wire, multiply by 100; and for 
Nos. 31 to 40 the reading on scale B is the actual area in 
circular mils. 


Another type of problem which is greatly simplified by 


the use of the slide rule is that concerned with reconnecting 
ratios. 


Suppose it is desired to rewind or reconnect a ma- 







PAT. JUNE 5. 1900 


a jit alallbili 
ae eS a 5. 6 7 8. 2 


lalrtelatstal 


IG. 5. 

nected for 3-phase delta operation, 

changes according to the ratio 22 to 31. 

22 on the C scale set opposite 31 on the D scale. 

C scale represents 3-phase de/ta voltages, and D scale 
2-phase voltages 


Above—When a 2-phase machine is recon- 


the voltage 
This shows 
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changing of the winding from Y to delta or vice versa. 
important constant in these calculations is the square root 


chine for conditions different from 


machine was originally designed. 


of 3. This figure represents the ratio between Y and delta 
voltages. That is, if a single circuit Y connected winding 
is reconnected single circuit delta, the terminal voltage of 
the delta connected machine will be the terminal voltage of 
the Y connected machine divided by the square root of 3. 

The calculation can be easily done on the slide rule as 
follows: Set the root of three (1.732) on the C 
scale opposite the left index of the D scale. With this 
setting, the C scale represents Y voltages and the D scale 
corresponding delta voltages. Referring to Fig. 3, the volt- 
age of a 220 volt Y connected machine corresponds to a 
127 volt delta connected machine. delta 
wound machine corresponds in voltage to a 380 volt Y con- 
nected machine. 

In reconnecting windings for different voltage conditions 
from those for which they were originally connected it is 
often necessary to parallel some of the windings. Suppose, 
for example, that a Y connected machine was originally 
connected to operate on 220 volts. Suppose that the wind- 
ings of this machine are single circuit, that is, all the wind- 
ings in each branch of the Y are connected in series. This 
machine can be reconnected to operate on 110 volts by ar- 
ranging the windings in each branch of the Y into two cir- 
cuits instead of one, that is, a parallel circuit with two 
branches, an equal number of coils in each branch. This 
process of paralleling can be used to form almost an infinite 
number of combinations. 


square 


Likewise a 220 volt 


Referring again to Fig. 3, it will be seen that the number 
5 on the C scale (Y¥ scale) falls nearly opposite the number 
3 on the D scale (delta scale). This means that in a given 


winding a Y connection split into five parallel circuits 
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corresponds in terminal voltage to a delta connection with 
three parallel circuits. 

Suppose a 12 pole, single circuit, Y connected 2200 volt 
machine is to be reconnected for operation on a 440 volt 
line. The fact that the machine has 12 poles means that 
in each branch of the Y there are 12 coils. The voltage 
ratio, 2200 divided by 440, however, is 5. The number 12 
is not divisible by 5, which means that the machine cannot 
be reconnected with 5 parallel circuits in each branch of 


the Y. 
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FIG. 6. Below—When a 2-phase machine is recon- 

nected for 3-phase Y operation, the voltage changes 
according to the ratio 38 to 31. This shows 38 on the 
C scale set opposite 31 on the D scale. Scale C repre- 
sents 3-phase Y voltages, and scale D represents 


2-phase voltages 
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Inasmuch as delta voltages are less than Y voltages, per- 
haps it is possible to make a fewer number of parallel cir- 
cuits and reconnect the machine delta instead of Y. By 
setting the slide rule for the delta-Y ratio (1.732 on the C 
scale opposite the left index of the D scale) it is found 
that if the machine were reconnected single circuit delta 
instead of single circuit Y the voltage would be 1270. If 
the machine is reconnected delta with three coils in parallel 
in each side of the delta, the terminal voltage will be one- 
third of 1270 which is 423 volts. It is possible to reconnect 
in this way because the number of poles is divisible by three, 
which means that it is possible to reconnect for three parallel 
circuits in each side of the delta with the same number of 
coils in each branch. 

Another example: Suppose a motor has 96 coils. Then 
the coils per phase when the winding is grouped two-phase 
will be 48, whereas a three-phase winding would result in 
only 32 coils per phase. The voltage ratio, however, is not 
exactly 32 to 48 due to the fact that the volts per turn in a 
three-phase winding is a little greater than in a two-phase 
winding. The ratio 22 to 31 has been found to be more 
nearly accurate. 

Accordingly, by setting 22 on scale C in line with 31 on 
scale D the 2 to 3 phase delta ratio is established. Then 
under any 3-phase delta voltage value on scale C the equiva- 
lent 2-phase voltage may be read on Scale D. Referring 
to Fig. 5, 155 volts 2-phase corresponds to 110 volts, 3-phase 
delta or vice versa, and 156 volts 3-phase delta corresponds 
to 220 volts 2-phase. Owing to the slide extending to the 
right, 3-phase delta voltages less than 100, and 2-phase 
values less than 141 are off the scale. These values may 
seldom be needed, but if they are, the portion of the scale 
extending to the right may be set as though it continued 
around so that right index C joined left index C. In other 
words, set the indicator line on the glass slide over left 
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LOSS or DIVIDENDS 


Profitable operation is based on the salability of your product and the 
relation of costs to selling price. By contributing a dependable material, 
Synthane increases the salability of your product. By assuring absolute 
uniformity, Synthane eliminates waste, breakage, and rejections—sub- 
stantially lowering costs. 

Manufacturers who use Synthane recognize its importance in these vital 
particulars. No wonder they consider it an investment which brings greater 
dividends. Synthane will convince you in the same way—if you investi- 


gate. The reverse side tells more about the product! 
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FOR EVERY SPECIFICATION 


No matter what your requirements, you will find a grade of 
Synthane specially designed to meet them. 


Special grades made at no additional cost. All standard grades 
of Synthane, listed according to N. E. M. A. standards, are ready 
for immediate shipment. 


GRADE X. For General Use where low moisture absorption and 
good machining and electrical properties are required. Paper 
base. Will punch up to 1/32” cold, and when heated, to greater 
thicknesses. Machines readily. See “Sheets”, “Tubes”. 


GRADE XX. For Extremely Low Moisture Absorption and High 
Dielectric Strength. Paper base. Good machining qualities. Low 
moisture absorption. See “Sheets”, “Tubes”, “Rods”. 


GRADE XP. For Punching Operations. Paper base. Punches and shears 
cold up to 3/32"; punches and shears in thicker sizes depending 
on design of die and temperature of material. See “Sheets”. 


GRADE C. For Exceptional Structural and Impact Strength. Canvas 
base. Punches and machines readily. For use where high impact 
and transverse strength are required in connection with good 
insulating properties. See “Sheets”, “Tubes”, “Rods”, “Gears”. 


GRADE L. For Fine Machining. Linen base. Usually required not 
over 1/8”. See “Sheets”, “Tubes”, “Rods”. 


SHEETS. Size—36” square. Thickness—.010” upwards to 8”. Color 
—Natural, Chocolate Brown and Black. Finish—Dull, High Gloss. 
Grades—X, XX, XXX, XP, C, L. Special as required. 


TUBES. Length—36”. Diameter—Inside diameter from 1/8” upwards. 
Outside diameter as required. Color—Natural and Black. Finish 
—Dull, High Gloss. Stocks—Round, Square, Rectangular. Grades 
—Wrapped X, C, L; Molded X, XX, C, L. Special as required. 


RODS. Length—36". Diameter—1/8" upward. Color—Natural, 
Black. Finish—Dull, High Gloss. Stocks—Round, Square. Grades 
—Molded XX, C, L. 


FABRICATED PARTS. Complete fabricated parts made to speci- 
fications in any of the above grades. Prompt deliveries to 
customers’ requirements. 


SYNTHANE STABILIZED GEAR STOCK for Silent Gears. Standard 
sheets 36” square. Thickness—upwards to 8”. Easy to machine, 
strong, resilient and light. Gear blanks of any diameter in 
stock for immediate shipment. 


SYNTHANE does not crack, break, dent, swell, warp, or cold flow. It 
has high dielectric strength, low moisture absorption, low surface 
leakage, good punching qualities, easy machineability, and high 
resistance to oils and chemicals. Genuine Bakelite resins, high- 
grade raw materials, specially designed machinery, controlled 
processes and supervised workmanship insure absolute uniformity 
of all Synthane products. 
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TAILORED w TEXTOLITE 
Appearance Improved — Cost Reduced 
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UBSTITUTION of Textolite molded parts for sheet metal greatly improved the 





appearance of this foot-candle meter and — equally important — resulted in a 
cost reduction of 15 per cent. Characterized by strength, durability, and beauty, the 
applications of Textolite are many and varied. Even if you are satisfied with your 
product, there may be a way to reduce its cost, improve its quality, or speed up pro- 
duction. To get in touch with the Textolite specialist in your district, address the 


nearest G-E sales office. 
831-3 
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index C, which represents 100 volts 3-phase delta, and move 
the slide so that right index C comes under the indicator 
line in place of the left index. Then the lower range will be 
established. 

The 2-phase to 3-phase Y relation has been found to be 
38 to 31. To avoid confusing the scales, it may be remem- 
bered that 3-phase Y voltages are greater than 2-phase, and 
that 3-phase delta voltages are less than 2-phase. Pro- 
ceeding in the same manner as before, set 38 on scale C 
in line with 31 on scale D. Then 359 voits 2-phase on scale 
D will lie under 440 volts Y on scale C, and so on through- 
out the scale. (See Fig. 6.) 

To illustrate the use of these ratios, a reconnection will 
be described involving a change in hp., phase, speed, and 
voltage. 

A 75 hp., 2-phase, 1200 rpm., 440 volt squirrel cage motor 
will be checked for possibilities of reconnecting to replace a 
220-volt, 3-phase, 50 hp., 900 rpm. machine. The frequency, 
60 cycles is to remain unchanged. The original connection 
is single circuit. 

The voltage will decrease proportional to the speed, which 
means inversely as the number of poles. It is first necessary, 
then, to determine the number of poles of both the original 
machine, and the machine when reconnected. There are 
several simple ways of doing this. One way is to remember 
that a 2-pole 60 cycle machine always runs at 3600 rpm. 
With this in mind, a 60 cycle machine that runs at 1200 rpm. 
must have three times as many poles because it runs one- 
third as fast. Thus a 1200 rpm., 60 cycle machine has six 
poles. A 900 rpm. 60 cycle machine has eight poles be- 
cause it runs one-fourth the speed of a two-pole machine, 
and must therefore have four times as many poles. There 
is another simple way of determining the number of poles 
by the use of the slide rule. For 60 cycle machines, if the 
left or right index of scale C is lined up with the rpm. of 
the machine, then opposite the figure 72 on the D scale the 
number of poles will be read off the C scale. For 50 cycle 
machines the figure 60 is used, and for 25 cycle machines, 





999 


the figure 30 is used. It is suggested that these three num- 
bers be marked on the slide rule for reference. 

In the present example, the machine as originally wound 
is a 6-pole machine, and as would be reconnected it would 
be an 8-pole machine. Accordingly, the voltage of the 
8-pole machine will be six-eighths of the voltage of the 
6-pole machine, or six-eighths of 440, which is 330 volts. 
This figure is obtained by setting 8 on the C scale opposite 
6 on the D scale, and reading 330 on the D scale opposite 
440 on the C scale. 

Thus far, the only adjustment that has been made is 
changing the speed from 1200 to 900 rpm. This reduces 
the voltage from 440 to 330. This is still a long way from 
220. By reconnecting from 2-phase to 3-phase Y, the volt- 
age is raised from 330 to 38/31 times 330, which is 404 
volts. Two parallel circuits would result in a terminal volt- 
age of 202 volts, which is as near as we can come to 22 
volts with a Y connection. 

By reconnecting to 3-phase delta, however, the voltage is 
reduced from 330 to 22/31 times 330, which is 234 volts. As 
this figure will be reduced slightly by the new chord factor, 
a delta connection is evidently the nearest choice. 

Now what about the rating of the reconnected motor in 
horse power. The original 2-phase name plate gave the 
full load current rating as 82 amps. per terminal at 440 
volts. For 220 volts this would be 164 amps. per terminal. 
The amps. per hp. at 220 volts would be 164 divided by 75 
(the horse power of the motor as originally wound), which 
equals 2.19 amps. The amps. per hp. for 3-phase operations 
are equal to the amps. per hp. 2-phase times 2 divided by 
V3, which equals 2.53 amps. per hp. 3-phase. The original 
2-phase connection was single circuit, and therefore a single 
conductor in the winding carried the total current, 82 amps. 
With the same conductor load of 82 amps. the 3-phase amps. 
per terminal for a delta connection would be 82 times V3 or 
142. Then 142 divided by 2.53 (amps per hp. 3-phase delta) 
equals 56 hp. 
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55,000,000 Pounds of Copper Used dustrial uses of electric current are to- available, and reasonable current charges 


Yearly in Electric Wiring 


gether 62 per cent below the point of by the power companies, it has been 
their fullest possible expansion, the re- estimated that the average annual gross 


Approximately 55,000,000 pounds of port indicates, the home market alone income per wired home might be raised 
copper are required each year for wir- may be developed so as to supply half to $174. 
ing installations covering domestic and the central stations business. Quoting 


commercial uses of electricity in the from another survey, Mr, Debard re- 


United States, according to the Copper 
and Brass Research Association. 


Appliance Field Far From Full 
Development 


That only 30 per cent of the country’s 
electric appliance market has been sold 
on the basis of the 20,000,000 homes now 
wired for electric power is shown in a 
recent survey of the electric household 
appliance field by David M. Debard, 
Stone & Webster engineer. 

While residential, commercial and in- 
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ports, “only three of the 12 major time- 
and labor-saving devices in general use 
and only one of the seven principal 
health and comfort devices in more than 
one-third of the 3,000 homes covered.” 
Electric irons, found in 95 per cent of 
the wired homes, according to one esti- 
mate, seem to be the most widely used 
appliances. Refrigerators, ranges, oil 
burners and water heaters provide the 
greatest field for market development, 
as they are used in only 13, 6, 4 and 
3 per eent, respectively, of the wired 
homes. Radio itself has only reached 
55 per cent of its possible distribution. 

On the basis of the appliances now 


Almost Half of All Movie Houses Are 
Still Silent 


The talking motion pictures have come 
to be such an accepted form of amuse- 
ment in the larger cities of the United 
States that the fact brought out by a 
recent survey that 45 per cent of the 
motion picture houses in the country 
have not yet been wired for sound is 
rather startling. As of the first of this 
year, the United States has 22,731 mo- 
tion picture theatres, of which approxi- 
mately 12,500 were wired for sound and 
10,231 were still exhibiting silent pic- 
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INCA MAGNET WIRE IS MANUFACTURED BY 
PIONEERS IN THE COPPER WIRE INDUSTRY 


The sure-footed llama helped 
build the great Inca Empire 
by enabling the Incas to trans- 





port supplies, copper ore and 
other raw materials to dis 
UNIFORMITY: Will every spool be as accurate and 
" uniform in gauge as the first? Will every foot on every 
: spool have that soft, easyeto-work “feel” of Inca wire? 


INSULATION: Will the insulation measure up to the 
standards of Inca wire? Has the enamel been tested for 
adherence, for dielectric strength, for resistance to sol- 
vents? If fabric insulated, is the cotton served uniformly 
and free from skips? 


SPOOLING: Will the spooling be as smooth and even as 


Inca wire? Can you be assured of uniformly full spools 
and freedom from splices? 


tances never dreamed of by 
other prehistoric tribes. 


All in all, here are three exacting tests to apply on ANY 
magnet wire. That’s why INCA wire, backed by the above 
Inca standards, is being specified by more manufacturers ev- 
ery month for all electrical products requiring magnet wire. 


MANUFACTURING DIVISION 


rise 


ia 


ot 


Eastern Office: 233 Broadway, 
ir 


- New York, N. Y. 
Symbolic of the New York , 


best in copper Western Office: 1547 Venice 


Blvd., Los Angeles, Calif. 





wire products. 








tures and were not equipped for the 
newer type. The total number of 
theatres in this country according to the 
Motion Picture Division of the De- 
partment of Commerce comprises 35 
per cent of the number of motion pic- 
ture theatres throughout the world, as 
of the first of this year, which total was 
estimated to be 62,365. 


America's Retail Volume Now 
$60,000,000,000 


The sales volume of the more than 
1,000.000 retail merchants in the country 
is now approximately $60,000,000,000, 
Merle Thorpe, editor of Nation’s Busi- 
ness, said recently. In spite of this in- 
crease, however, business fatalities 
among merchants continue large. In 
Buffalo in 1918, for example, there were 
1,459 independent grocery stores. Ten 
years later only 231 of the original 
number, or less than 16 per cent, were 
still in operation. In the ten-year 
period 6,268 independent retailers had 
entered business, and 6,053 had with- 
drawn. For each store that lasted ten 
years, twenty-seven had started and 
twenty-six had failed. 


Warns of Hysteria in Business Slumps 


“Painful though panics and depres- 
sions may be,” says E. H. H. Simmons, 
former president of the N. Y. Stock 
Exchange, they are really curative 
processes, and herald the advent of 
firmer foundations upon which to cre- 
ate future periods of prosperity. The 
re-establishment of equilibrium in the 
economic world and the repair of dam- 
ages wrought by unsettlement are 
bound to take time if the work is to 
be lasting. 

“It is in these zero hours of industry 
and finance that the actual victory and 
triumph are being operated.” 


Electric Power Industry in Japan 

Total sales of electric current in Japan 
during 1930 amounted to 13,780,000,000 
kilowatt hours as reported by the chief 
engineer, Bureau of Electricity, Depart- 
ment of Communications. This repre- 
sents an increase of 3.5 per cent over 
1929, while an 11 per cent increase was 
noted for 1929 as compared with 1928. 
The comparatively small increase in 
1930 is attributed to the industrial de- 
pression. (Trade Commissioner William 
S. Dowd, Tokyo, Japan, March 31, 
1931.) 
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-Courtesy of Judge 


‘Ah, business is better?” 
“No, it isn't that, | just turned it sideways.” 





Thirteen Months on New Calendar 

Proposed revision of the calendar 
from the conventional twelve month 
to one of thirteen months has caused 
considerable comment during the past 
two years. Many companies are 
already accounting on the basis of the 
thirteen month calendar. It is much 
simpler, they say, than the conventional 
calendar Some advantages are: All 
months have four weeks, thus eliminat- 
ing odd days. Holidays always fall on 


the same day of the week. The year 
is divided into exactly equal parts. 
Some disadvantages are: Thirteen is 
not divisible by two, four, or six. Holi- 
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All days on fixed dates. Leap-day, June 
99. Year-day, Dec. 29. Easter Sunday, April 
15. Christmas and holidays on Mondays. 





days of sentimental significance would 
not fall on the same dates as now. It 
is hard to tell what might be done 
about changing the calendar. Business 
generally seems in favor of a change. 
The accompanying chart shows a 
month on the basis of thirteen months 
per year. 


Machinery Exports to Europe 
Best Since 1920 

Exports of industrial machinery from 
the United States to Europe during 
1930 reached the highest level since 
1920, according to the Commerce De- 
partment’s Industrial Machinery Di- 
vision. 

European purchases of American in- 
dustrial equipment totaled $89,125,000 
in 1930, compared with $78,787,000 in 
1929 and $63.830,000 in 1928. In each 
of the three years Europe has _ sur- 
pzssed all other areas as a market for 
American industrial machinery. The 
significance of the increase in a de- 
pression year is considered by trade 
leaders as particularly striking in view 
o! the highly competitive conditions ex- 
isting in Europe. 









in Soviet Russia 
<x. 


3,240,000,000 K.W.H. 


Among the more ambitious electrifica- 
tion plans abroad is the Soviet Union 
Five-Year Program which involves the 
establishment of a power base consist- 
ing of a great network of central electric 
stations and transmission lines reaching 
out to industrial towns and rural com- 
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Growth of Electric Power Production 


5,160,000,000 K.M.H. 


= 


3,910,000,000 K.W.H. 


Russia's Five-Year Power Program 


munities throughout Russia. This huge 
program, which is planned to extend 
into 1933, necessitates capital investment 
in public utility power plants of about 
2.3 billion dollars. This total does not 
include power installations in industrial 
plants. The phenomenal growth of 







a 


6,465,000,000 K.W.H. 8,693,000,000 K.W.H. 


power production in this vast empire is 
shown in the accompanying chart. In 
the middle of 1930 capacity of plants 
under construction was approximately 3 
million kilowatts. Undeveloped water 
resources of Russia are estimated at 
about 63 million horse power. 


Electrical Manufacturing, July, 1931 











2 ARNT AS gas ae 


7 
‘ 
4 
; 
5 








July, 1931 








qn? 





Electrical Manufacturing 


oxvh ARYING HIGH 


Q 
LAMICOID . 


is based upon 37 years of specialization 





LECTRICAL, physical and chemical prop- 

erties to meet your specifications. Shapes, 

sizes and quantities to satisfy your every need. 

But in quality, Lamicoid never varies. It is 
uniformly high, always. 


The experience of 37 years, devoted to the manu- 
facture of laminated mica insulations; the finest 
raw materials and most modern machines and 
methods have combined to produce the unex- 
celled qualities of Lamicoid laminated Bakelite. 


MICA INSULATOR COMPANY 
Electrical tnautations 


pertect > 


LAMICOID 





MIcANIT E 





A COMPLETE LINE FOR EVERY PURPOSE 


Lamicoid is made in a great variety of finishes 
with a paper and fabric base. It is available in 
tubes, sheets and rods. Our manufacturing 
facilities assure prompt shipment of your orders, 
including the fabrication of parts to your 


specifications. Send us your blue prints for 
quotations. 
MICA INSULATOR COMPANY 


New York 200 Varick St. Chicago: 542 So. Dearborn St. 
Cincinnati Birmingham Seattle San Francisco Los Angeles 
Toronto Montreal. Works: Schenectady, N. Y., London, Eng 


EMPIRE ‘MICo" 
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Improved Wiring Systems Would 


Increase Copper Use 

Manufacturers of electrical equipment 
and the National Electric Light Associa- 
tion are finding in obsolescence of wir- 
ing systems in use today a new market, 
which, if sold, would increase copper 
consumption for wiring purposes. by 
about seven million pounds annually. 

According to the Copper & Brass Re- 
search Association, approximately 55,- 
000,000 pounds of copper are required 
annually for wiring installations cover- 
ing domestic and commercial uses of 
electricity. 

Increasing dependence upon electricity 
for various services, particularly in do- 
mestic use, is responsible for the fact 
that the older type of wiring installation 
is no longer fully adequate to service re- 
quirements, according to the survey. 
Use of heavier gauge wire is favored by 
the National Electric Light Association 
and many electrical equipment manufac- 
turers. A change from 14 gauge wire, 
which now represents about 60 per cent 
of the yearly footage installed, to 12 
gauge would alone increase copper con- 
sumption for wiring purposes about 
7,000,000 pounds annually. Adequate 
wiring if adopted to replace all out- 
moded installations now in service would 
require about 400,000,000 pounds of copper. 


Illuminating Men will Meet in Pitts- 
burgh, Oct. 13-16 


The Twenty-fifth Annual Convention 
of the Illuminating Engineering Society 
will be held at the William Penn Hotel, 
Pittsburgh, from October 13th to 16th, 
1931. A valuable program of papers is 
in preparation, which is complemented 
by an interesting succession of inspec- 
tion trips and social functions. Several 
companies associated with illumination 
are located in Pittsburgh. The charm 
of the city’s environs, located as it is on 
the west slopes of the Alleghenies, is 
too well-known to require comment. 

Especial attention on the program 
will be given to the newer aspects of 
illuminating engineering. In particular, 
the session devoted to Aviation Light- 
ing Problems is expected to be a popu- 
lar feature. Two entire sessions will be 
devoted to lighting practice, the latest 
development along standard lines. The 
Program Committee’s activities started 
early and detailed plans are well under 
way. Reports from the International 
Commission on Illumination will be pre- 
sented by the delegates returning from 
Europe just in time to attend the con- 
vention, 


Engineer Predicts Fast Rise in Use of 
Electricity 


Three times as much electricity is 
produced in this country as 10 years ago, 
and in the next 10 years the amount will 
treble again, Charles M. Ripley of 
Schenectady, N. Y., electrical engineer 
and world traveler, prophesied recently. 

“The growing use of electricity,” he 
said, “is resulting in a new age. A new 
economic status is being bestowed on 
the working man. Through the use of 
electric power, he is getting higher 
wages and shorter working hours than 
10 years ago.” 

“The present depression,” he said, 
“when viewed 10 or 15 years hence from 


50 


the standpoint of increased use of elec- 
tricity will be seen as but a niche in a 
general sweep upwards.” 

Ripley cited statistics to show the fu- 
ture which lies ahead in the use of elec- 
tricity. There are 30,000,000 homes in 
the United States, he said. Of these, 
21,000,000 have no electrical sweepers, 
23,000,000 no electric washing machines, 
27,000,000 no electric refrigerators and 
29,000,000 no electrical stoves. 

“It won’t be many years before tele- 
vision will be combined with broadcast- 
ing,” he said, “and we will be able to 
see news events on the screen as the 
news breaks, and hear the accompanying 
sound and explanation.” 


cs Dilicier te Sle Head of 


Electrical Engineers 

At a recent meeting of the American 
Institute of Electrical Engineers, 
Charles Edward Skinner, Assistant Di- 
rector of Engineering, Westinghouse 
Electric & Mfg. Co., was elected presi- 
dent to succeed W. S. Lee, Vice Presi- 
dent and Chief Engineer of the Duke 
Power Co. Mr. Skinner was graduated 
from Ohio State University in June, 
1890, and two months later joined the 
Westinghouse company. 

At the same meeting the following 
five vice-presidents were elected: W. B. 
Kouwenhoven, Baltimore, Md.; W. E. 
Freeman, Lexington, Ky.; Paul H. Pat- 
ton, Omaha, Neb.; A. W. Copley, San 
Francisco, Cal., and L. B. Chubbuck, 
Hamilton, Ont. 

F, L. Hutchison, New York, national 
secretary, and W. L. Slitchter, New 
York, national treasurer, were re-elected. 


Radio Men in Seeitin of 


World's Fair Plans 

Sixty-four representatives of all 
branches of the radio industry met with 
officials of A Century of Progress re- 
cently to discuss plans for the participa- 
tion of radio in the World’s Fair Expo- 
sition at Chicago in 1933. The radio 
building, which will be a unit of the 
electrical group already has been de- 
signed and bids received for its con- 
struction. Plans of this building and 
arrangements now being made for radio 
exhibits and radio broadcasting during 
the Fair were presented to the radio men. 


Duro Company Outlook Good 


Following Reorganization 

As a result of a complete survey of 
the affairs of Duro Co., Dayton, O., 
manufacturer of pumps and motors, a 
reorganization was effected, a new 
board of directors elected and manufac- 
turing economies introduced. E. C. 
Steffey was chosen president and Hugh 
Wall, secretary and treasurer. Harry 
Riggs was appointed works manager 
and E. C. Burnett in charge of sales. 
Thomas B. Fordham, who with Mr. 
Wall, was instrumental in reorganizing 
the firm, will remain as a member of the 
board as an industrial Engineer, in a 
consulting capacity. 

During March a profit was shown, the 
first in many months. The future out- 
look of the company is regarded as very 
pleasing and reassuring to the new 
board. While a considerable loss ac- 
crued during 1930, it is expected that 
this year will show a substantial profit. 


Testing Materials Congress to 


Hold Meeting 


The first International Congress of 
the new International Association for 
the Testing of Materials will be held 
this year from September 6 to 12, in 
Zurich, Switzerland. The Association 
consists of individuals and companies in 
the various countries, being represented 
in the United States by the American 
Society for Testing Materials. 

The objects of the Association are to 
secure international cooperation, ex- 
change of views and experience in re- 
gard to all matters connected with the 
testing of materials. The chief means 
of securing this result is the holding of 
periodical international congresses at 
intervals of from three to five years. 
The work does not involve the stand- 
ardization of materials. 


Brown-Boveri Purchase*Ratified by 
Allis-Chalmers Directors 


Directors of Allis-Chalmers Manufac- 
turing Company have approved the pur- 
chase from the American Brown Boveri 
Electrical Manufacturing Corporation of 
the assets of the latter’s subsidiary, the 
American Brown Boveri Company, Inc., 
the capital stock of Condit Electrical 








Jail Floodlighted Just for Looks . . 2... ee ee eee 





PENITENTIARIES use 
floodlighting to prevent 
the escape of prisoners, 
but never before has such 
a place been floodlighted 
purely for ornamental pur- 
poses, as is this Los 
Angeles, Cal., jail. Lo- 
cated on the three upper 
floors of an administration 
building, the jail is flood- 
lighted by 72 500-watt 
P-S type lamps with dif- 
fusing lenses, mounted on 
the eighth floor. There is 
a total load of 36 kilo- 
watts 
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“Tailor-Made” 
Motors 






O insure long life and freedom 
from trouble a fractional horse- 
power electric motor must be exactly 
suited to the appliance in which it is 
used. 






The Black & Decker Engineering 
and Designing Departments will 
w ork with youin developing motors 
‘‘tailor-made’’ to your particular re- 
quirements. Many of the nation’s 
leading appliance manufacturers use 
Black & Decker’s motor-building 
experience as their own. Why not 
avail yourself of this knowledge? 
Black & Decker facilities can be your 
facilities! 





In addition to fractional horse- 
power electric motors of many spe- 
cially applied types, Black & Decker 
also manufactures a standard motor 
to meet the average fractional horse- 
power needs. Black & Decker Electric 
Co., Kent, Ohio. 





SusexEg . 


FRACTIONAL = HORSEPOWER 


Electric ~ Motors 


Manufacturing Corporation, another sub- 
sidiary, and certain other electrical assets 
of the parent company. 

The terms of the purchase provide for 
the issuance of approximately 62,000 shares 
of Allis-Chalmers capital stock and the 
payment of $600,000 in cash. -Since di- 
rectors of the Allis-Chalmers company are 
empowered to make such a deal, it will 
not be necessary for the stockholders to 
vote upon the project. 


Lamme Medal Is Awarded to 
Dr. W. J. Foster 


At a meeting of the American Institute 
of Electrical Engineers at Ashville, N. C., 
on June 22nd, the Benjamin Lamme medal 
for meritorious achievement in the develop- 
ment of electrical apparatus or machinery 
was presented to Dr. William James Foster 
of Schenectady, N. Y., for his contributions 
to the design of rotating A. C. machinery. 
This medal was established by the late 
Benjamin G. Lamme, chief engineer of the 
Westinghouse Company. 


General Electric Announces 
Pension Figures 

The General Electric Company had 1,287 
pensioners on December 1, 1930, as re- 
vealed by a letter sent to Gerard Swope, 
president of the company, by Samuel L. 
Whitestone, chairman of the pension board 
of the company. During 1930 a total of 
$903,905 was paid to pensioners. The 
number of pensioners on January 1, 1930, 
was 1,038. 

During the year the pension board grant- 
ed 84 old-age pensions; 172 optional re- 
tirements, ages 65 to 69; and 92 disability 
relief payments. Sixteen of these 348 em- 
ployes were women. The number of 
deaths of pensioners during 1930 was 99. 
The average age of the pensioners at the 
end of the year was 69 years, and the 
average pension received was $68 per 
month. The pension plan of the General 
Electric Company was announced in 1912, 
and during the succeeding year $3,691 was 
paid in pensions. The General Electric 
pension trust at the close of 1930 had 
assets amounting to $16,505,000. 


F. J. Armstrong Appointed Zenith 
Sales Promotion Manager 

A. T. Haugh, general sales manager of 
the Zenith Radio Corp., has announced the 
appointment of F. J. Armstrong as sales 
promotion manager. Mr. Armstrong is 
well-known in the radio business and es- 
pecially in sales promotional activities 
involving marketing of radio sets through 
the dealer to the consumer. He comes to 
Zenith from the Radio Division of the Club 
Aluminum Co. where he was general man- 
ager. 


Welding Official Sails for 

Japanese Conference 
Maurice Taylor, Welding Technician for 
The Lincoln Electric Company, Cleveland, 
sailed for Tokyo on June 20th from San 
Francisco on the Steamer President Mc- 
Kinley, where he expects to confer with 
officials in charge of ship construction for 
the Imperial Japanese Navy, and supervise 
the installation of “Electronic Tornado” 
automatic welding machinery in the fac- 

tory of the Kawasaki Company. 


R. F. Kent Placed in Charge 
of Pilot Test Department 
Ralph F. Kent has been placed in charge 
of the testing and inspection department of 
the Pilot Radio & Tube Corp., of Lawrence, 
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Outstrips All Other Signs 





MAMMOTH electric sign 5244 
feet high and weighing five 
tons installed by the Claude Neon 


Co. of Oklahoma on the Ritz 

Theatre, Tulsa. It consumes as 

much current nightly as would be 

consumed by a small town in the 
same length of time 





Mass., according to an announcement by 
Charles Gilbert, executive vice-president. 
Mr. Kent was formerly methods engineer 
for the Hood Rubber Co., Watertown, 
Mass., and for four years was process 
engineer for the Stromberg-Carlson Co., 
Rochester, N. Y. 


Copper Hits Low Point at 
Eight Cents 


On june 3, copper reached a new low, 
when it sold at eight.cents per pound. The 
decline in price was ascribed to the absence 
of a vigorous domestic demand. Metal 
authorities say that offers of copper at 
eight and eight and a quarter cents a 
pound will probably dry up quickly with 
any sustained improvement in the stock 
market. At the current price of copper, 
it is said, few of the producers can show 
a profit. 


R. C. Rolfing Succeeds Weiland 

with Grigsby-Grunow 

R. C. Rolfing, who has had wide ex- 
perience in engineering and manufacturing, 
has been made general works manager of 
the Grigsby-Grunow Company, succeeding 
Albert Weiland resigned, according to Don 
M. Compton, vice-president and general 
manager. 

After leaving the University of Wis- 
consin Mr. Rolfing took a position with 
the Hart-Parr Company, tractor manufac- 
turers in 1911. He soon became vice- 
president and general work manager of the 
company, in complete charge of all opera- 
tions of engineering, purchasing and traffic. 
When the company, with four other farm 
equipment companies, was merged into the 
Oliver Farm Equipment Company in 1929 
Mr. Rolfing continued with the new com- 
pany in a similar capacity, with head- 
quarters in Chicago, until May of this 
year, when he resigned. 





Ray C. Haimbaugh has been promoted 
to chief engineer of the refrigerator divi- 
sion of Grigsby. Robert M. Arnold has 
been appointed chief engineer of the radio 
division and C. Marvin Blackburn has been 
made chief engineer of the vacuum tube 
division. 


Universal Cooler Purchases 
Absopure Corporation 


Universal Cooler Corporation, Detroit, 
has announced the purchase of all physical 
assets of the Absopure Refrigerator Corp. 
According to G. M. Johnston, president 
of Universal, it is his company’s intention 
to continue with the production and sales 
of the complete Absopure line. A new 
company is being formed for this purpose 
and announcement is expected shortly. 


Dinion Joins U. S$. Magnetic 
Products Corporation 

N. L. Dinion has joined the U. S. Mag- 
netic Products Corp., Lock Haven, Pa., and 
has been elected Executive Vice-President. 

Mr. Dinion has been identified with the 
electrical industry for more than twenty 
years. He has conducted many laboratory 
ests for the author Charles R. Underhill, 
and has designed many solenoids and elec- 
tromagnets for special and standard ma- 
chinery. In 1923 he formed the Easton 
Coil Co., and until his recent resignation, 
served as President and General Manager 
of that company. 

Plans for the new factory of the U. S. 
Magnetic Products Corp. call for the im- 
mediate installation of the most .modern 
machinery for coil winding and for the 
manufacturing of electromagnets, solenoids, 
various types of small transformers and 
magnetic specialties. 


Weston Electrical Instrument 
Buys Jewel Company 

The Weston Electrical Instrument 
Corporation has acquired the assets of the 
Jewel Electrical Instrument Company of 
Chicago. 

Business of Jewel Instrument will be 
continued by a new corporation to be oper- 
ated as a wholly owned subsidiary of 
Weston. The acquisition removes a source 
of competition in the small instrument 
field and gives more extensive representa- 
tion for Weston in the Middle West. It 
is understood that quick assets to be ac- 
quired are about equivalent to the cash 
payment, leaving Weston’s net working 
capital position unchanged. 


Signal Elec. Mfg. Names 
McNeely as Sales Head 


Signal Electric Mfg. Co., Menominee, 
Mich., announces that R. C. McNeely has 
been engaged as sales and advertising man- 
ager of the company, as of May Ist, suc- 
ceeding W. E. Hopper who recently re- 
signed to enter manufacturers’ agency 
business at Atlanta, Georgia, where in 
addition to representing several nationally 
known lines,she will also handle the Signal 
line in the southeast. 

Mr. McNeely for the past six years has 
been assistant advertising manager of 
Lloyd Manufacturing Co., of Menominee, 
Michigan. Prior to that connection, he was 
sales representative for the American Mul- 
tigraph Sales Company of Milwaukee. 


Fusion Welding Corp. 
Weldite Distributor 


The Fusion Welding Corp., Chicago, II1., 
has appointed the Puritan Compressed Gas 
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“KESTER 


cuts time down’ 
..-and cuts trouble out! 


“Here's my advice to any electrical manu- 
facturer who has soldering difficulties on 


his mind ... write to Kester’s Industrial 


Development Department!” 

There’sa tip worth following. For there 
isn’t a solder problem anywhere that our 
Industrial Development Department can’t 
solve. We'll recommend a special flux-core 
solder exactly suited to your needs... 
solder with special scientifically prepared 
fluxes which you can use to advantage... 


the NoSput flux or “A” flux, for example. 








Sc « Paste-Core + Rosin-Core 


Electrical Manufacturing 


All Kester Solder is made of pure virgin 
tin and lead... metals which even 
exceed the A. S. T. M. Class A Purity 
Specifications. And all Kester Solder is 
safe... simple... quick. In both main- 
tenance and production work, it cuts 
down time and expense, and boosts efhi- 
ciency and quality. So take this good tip 
now . . . and write to Kester’s Industrial 
Development Department! Kester Solder 
Company, 4210 Wrightwood Ave., 


Chicago, Ill. Incorporated 1899. 


KESTER 





Onne 
OLDER 
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Corp., of Kansas City, Mo., as distribu- 
tors for the Weldite line of welding 
rods. The territory served by the Puri- 
tan Compressed Gas Corp. will include 
the State of Kansas and the western 
portion of Missouri. 


Zapon Sales Headquarters 
Moved to Stamford 

Headquarters of the New England 
sales division of The Zapon Company 
has been moved from New Haven, 
Conn., to Stamford, Conn., to better 
facilitate deliveries and more efficient 
service. 

The New Haven office had _ been 
opened when The Zapon Company’s 
executive sales offices were located in 
New York City. Now, with the execu- 
tive offices in Stamford, a closer con- 
tact with factory and laboratory is 
effected and at least one day is saved 
in deliveries. Mr. Oberender will con- 
tinue in charge of the New England 
Division. 

A. D. Cameron has been appointed 
manager of the Holophane Co., 342 
Madison Ave., New York. He was for- 
merly active in the lighting field as man- 
ager of the Lighting & Supply Div., 
Central Station Dept., General Electric 
Co., Schenectady. Later he was vice- 
president of the Hall Electric Heating 
Co., Philadelphia. 

Freed Radio and Television Corp. will 
manufacture, in addition to radio and 
television equipment, a complete line of 
Freed-Eiseman radio tubes. 

M. B. Lambert, assistant to the vice- 
president, Westinghouse Elec. & Mfg. 
Co., will take over the general direction 
of advertising in addition to his other 
duties. This follows the recent resigna- 
tion of J. C. McQuiston as general ad- 
vertising manager. 


D. W. Murdock, Radio Man, 
Dies Suddenly 


Heart disease was held as the cause 
of the death of D. W. Murdock, partner 
in the Boston radio manufacturing con- 
cern of W. R. Murdock & Co., on June 
4th. He was found dead in his room 
in the Hotel Commodore, in New York. 
The concern of William R. Murdock & 
Co. was one of the first to enter the field 
of radio manufacturing in New England. 


Jno. E. Graybill, president and general 
manager, York Electric and Machine 
Co., York, Penna., died June 16th, 


Information Wanted 








We have been asked for the names and 
addresses of manufacturers of the items 
listed below. 

Replies from our readers to any of these 





Coming Conventions 


American Institute of Electrical 
Engineers—Annual Pacific Coast 
Convention, Lake Tahoe, Cal., 
Aug. 25-28. District meeting, 
Kansas City, Mo., October 22-24. 
F, L. Hutchinson, 33 West 39th 
St., New York. 





American Standards Associa- 
tion—Meeting at Engineering So- 
cieties Bldg., 29 W. 39th St., New 
York City, Sept. 17. 


American Trade Association 
Executive—Grove Park Inn, 
Asheville, N. C., Sept. 23-26. 


International Association for the 
Testing of Materials—September 
6-12, 1931, Zurich, Switzerland. 
The American Society for Testing 
Materials will be represented at 
the Congress. 


Illuminating Engineering So- 
ciety—Annual Convention, Hotel 
William Penn, Pittsburgh, Pa., 
Oct. 13-16. Frank G. Horton, 
29 West 39th St., New York. 


inquiries will be greatly appreciated by 
the Information Bureau of ELEC- 
TRICAL MANUFACTURING, 461 
Eighth Ave., New York City. 

“Acme” Vacuum Cleaner 

“Aspinall” Soldering Fluid 
“Autochaffe” Heater for Bakery Ovens 
“Burrows” Therapeutic Lamp 
“Cunningham” Electric Horn 
“Defiance” Cigarette Lighter 

“Franklin Smith” Hair Dryer 

“Giant” Testers 

“Millers” Soldering Salt 

“Nurger” Burglar Alarm 

“Pioneer” House Pump 

“Thermodyne” Therapeutic Lamp 
“Williams” Commutator Dressing 
“Wilson” Box Supports 


Price Stabilization Urged 
by Clarence Collens 
In an address to the Cleveland Asso- 
ciation of Purchasing Agents, Clarence 
L. Collens, president, Reliance Electric 
& Mfg. Co., Cleveland, and president, 





New Color Analyzer Becomes Practicable for Industrial Purposes 


A laboratory instrument used for the 
accurate control of the basic materials 
entering into the manufacture of Ford 
products has been developed by the Gen- 
eral Electric Co. This color analyzer, a 
photoelectric device, automatically draws 
for permanent record the color curve of 
a sample in the visible spectrum. Ap- 
proximately three and a half minutes are 
required to obtain a characteristic curve 
—the period from the time when the pen 
starts drawing the curve until it is raised 
after completing the curve. It is so con- 
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structed that either solid substances or 
transparent materials can be analyzed. 

The value of the recording color ana- 
lyzer lies in its value to industry, in 
nearly every branch of which control of 
the color of products is necessary. Ac- 
curate measurément of colors is the first 
concern of manufacturers of fabric par- 
ticularly in the delicate shades which 
often deceive the eye. Color control is 
also of basic importance in the making 
of dyes, inks, paints and paper. In fact, 
there is scarcely an industry without a 
color problem. 


National Electrical Manufacturers Asso- 
ciation, said: 

“I would like to see price stabilization, 
whether I am a buyer or seller, pro- 
moted in every industry in the United 
States. Price stabilization, provided the 
market levels are fair and economic and 
always reflect fundamental and long- 
time changes in costs, will greatly sim- 
plify the problems of the buyer, will in- 
crease the efficiency of both buying and 
selling, eliminate wasteful destructive 
competition, promote normal flow of 
trade at all times, and, because the inter- 
ests of all are so intricately interwoven 
with the soundness of our business 
structure, promote the economic and 
social welfare of all classes of our 
citizenship.” 


An Electrical Pipeless Organ 





ToaRIEEN loud speakers take the place of 
pipes in the organ built by Captain Richard 
R. Ranger. Three speakers are fastened to the 
closet door, and ten on the door leading to 
the kitchen in his home. The inventor plays 
the console and the loud speakers can be 
tuned up to such a degree that their vibrations 
shake the entire building 


Harrington Emerson 

Many an electrical manufacturer 
knew of Harrington Emerson’s 
work even if they did not know 
him personally. Many more, who 
may never have heard of him, are 
operating their plants today in at 
least partial accordance with man- 
agerial procedure which was advo- 
cated by Mr. Emerson way back 
when such advocacy was pioneer- 
ing indeed. 

Harrington Emerson died in 
New York City, May 23rd, at the 
age of 78 years. His death re- 
moved from the ranks of man- 
agerial people a brilliant industrial 
engineer who first . came into 
prominence in connection with the 
large economies he proposed for 
the Santa Fé Railroad back in 
1904. 

His testimony in a famous rate 
case against the railroads brought 
Scientific Management very dra- 
matically before the general public 
and was largely responsible di- 
rectly or indirectly for its gradual 
adoption throughout the industry. 
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Manufacturing 


We can Count your Chickens 
before they're Hatched 


A customer of ours builds incubators. Not 
kerosene-burning Suburban Heights models, 
but titanic steam-heated steel hens capable of 
incubating up to 300,000 eggs in one set—mass 
production chick factories that turn out seven 
or eight capacity hatchings in a season. In 
these huge incubators the whole trick is main- 
taining a constant circulation of air at 104°F.— 
and that’s where we come in. It’s done with 
fans, as many as 60 sixteen-inch built-in R & M 
Fans in one battery, and no ordinary fans 


either, for there’s a difficulty you'd never imag- 
ine. Down! The soft loose silky down of 
newly-hatched chicks that sifts into ordinary 
fan-motor bearings and grinds them to pieces 
like emery. One fan failure would mean sev- 
eral thousand spoiled eggs—no small loss. But 
in all the years these giant hatcheries have 
been operating with heat-proof, down-proof 
R & M Fans, their only production failures 
have been traceable to bungled barnyard 
biology. 


If you have a problem in electrical-motored machinery, come to Robbins 


& Myers. We offer you the facilities of a completely modern plant and 
the experience of 33 years’ precision manufacture in designing, building 
and applying electric motors, generators, fans and electrical appliances 


Adding Machines 
Advertising Displays 
Air Compressors 
Baker's Machinery 
Blowers 

Brick Machinery 
Car Heaters 
Churns 

Cloth Cutters 
Coffee Mills 

Coin Counters 


Confectioner’s Machinery 
Conveyors 

Dental Lathes 
Dish Washers 
Driers 

Elevators 

Floor Surfacers 
Folding Machines 
Heaters 

Heat Regulators 
Hoists 
Humidifiers 





Ironing Machines 
Labeling Machines 
Oil Burners 

Office Appliances 
Organ Blowers 
Mailing Machines 
Machine Tools 
Meat Choppers 
Milking Machines 
Movie Projectors 
Phonographs 
Portable Tools 


Printing Presses 
Pumps 
Radio Stations and 
Receiving Sets 
Spray Equipment 
Ticket Selling Machines 
Vacuum Cleaners 
Ventilating Fans 
Unit Heaters 
Washing Machines 
Wrapping Machines 


Robbins & Myers, Inc. 


Springfield, Ohio 


FANS, MOTORS, 


Brantford, Ontario 


HAND AND ELECTRIC HOISTS AND CRANES 





Engineering Sense Begins with Half Inch Bolts 
By L. C. ILSLEY 


Electrical Engineer, U. S. Bureau of Mines, 
Pittsburgh Experiment Station 


\ young engineer brought a design for certain electrical 
mining machinery to an old-time engineer for criticism. On 
this design were specified a number of %4 inch bolts. The 
old-timer said the bolts should be larger. The other argued 
that the % inch bolts had an adequate factor of safety. 

“Young man,” said the old-timer, “in mining work, en- 
gineering sense begins with % inch bolts.” 

This is the position the Bureau of Mines engineers take 
after seeing the trouble experienced in maintaining equip- 
ment in mines where smaller than % inch bolts are used. 
Having been convinced of this point, the bureau is urging 
everyone to take this matter under careful consideration 
when bringing out any new designs. 

Field investigations have also shown that where bolt heads 
are exposed to the wear of chains, ropes, or even coal and 
rock ribs, the equipment is rendered less than safe and in 
effect becomes substandard. This point should be kept in 
mind when laying out new designs where permissibility is 
involved. 

No fixed rule for spacing bolts can be laid down. Com- 
partments having flanges in one plane will require closer 
bolting space than stepped flanges. The Bureau’s criterion 
of sufficient bolting rests solely on whether flames are re- 
stricted. It is not good practice to have a bolt so located 
with respect to a corner as to leave the corner to any 
considerable extent unclamped in case the corner bolt is 
missing. As far as feasible, to be effective, bolts should be 
on or near the flange center line. A large number of bolts 
prevent ready access to the compartments. This fault can 
in some cases be largely overcome by providing more acces- 
sible inspection openings in the bolted cover. 

Studs should not project through the nuts. In a typical 
case the thread which is above the nut becomes battered, 
and in trying to remove the nut, the stud is loosened. 

The Bureau engineers believe the best method of securing 
nuts is by the use of lock washers. The use of castel nuts 
with drilled holes is to be discouraged because usually a 
number of these nuts are secured with a single wire, and 
when repairs are made the wire is often broken and con- 
sequently left off—Reprinted from U. S. Bureau of Mines 
Information Circular No. 6432. 


An Unusual Transmitter Is Built 


Out of years of research and experimentation by General 
Electric radio engineers at Schenectady, N. Y., has grown 
a transmitter which is probably without parallel in the radio 
art. Today it is used by W2XAF, one of the group of 
short wave stations of WGY. 

Here is a single transmitter so built that three musical 
programs can be simultaneously broadcast without inter- 
ference. 

Six separate, independent and non-interfering voice chan- 
nels are available. In other words, should occasion de- 
mand, and the federal license permit, addresses by six differ- 
ent people could be transmitted by the same equipment, on 
six different wave lengths without interference. 

The same transmitter may be used for television signals 
up to sixty line scanning at twenty pictures per second. 

The transmitter may be used for television and voice 
transmission at the same time. That is, one channel may 
be used for picture and another for voice. 

When the demand for service is created, W2XAF’s new 
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transmitter may be used for the simultaneous transmission 
of eight still pictfres (facsimile) each in its own channel 
or independent wavelength. 

All that is needed for multi-service is the addition of 
crystal control, low power intermediate amplifiers and low 
power modulators of standard design for each additional 
program. 


Applications of the Photo-Electric Cell 


Some industrial applications of the photo-electric cell 
which have been made within the last two years include 
apparatus such as an automatic sorting machine which 
eliminates defective material or sorts it according to color, 
a smoke detector which operates a fire extinguisher at the 
first whiff of smoke, a burglar alarm, and a counting device 
for counting items in mass production. 

Sheets of metal are inspected by the electric eye, which 
automatically rejects spotted or imperfect specimens. In 
the manufacture of paper, it has heretofore been necessary 
for a workman to watch for breaks or defects. Now this 
operation is performed automatically, and without the oc- 
casional errors which are unavoidable even with the most 
conscientious human watcher. <A system of traffic control 
using the photo-electric cell makes it possible for the com- 
paratively infrequent machines on certain cross streets to 
set the signal for “Go,’ when they approach, while the 
stream of traffic on main highways is otherwise uninter- 
rupted by “Stop” signals. Automobiles in vehicular tunnels 
and elsewhere are counted by use of a photo-electric device. 
Garage doors are automatically opened when the headlights 
of a car fall on them. Elevator doors similarly are con- 
trolled by the passing shadows of persons entering the car. 

Twenty years ago imagination was dazzled with the feats 
which could be performed by the pressing of a button. 
Now it is not necessary even to press the button. A revo- 
lutionary change in industrial methods is taking place, 
since accurate automatic action is able to govern processes 
formerly dependent upon human control. 


Wood Separators in Storage Batteries 


The business of wood separators in storage batteries is 
to keep the plates properly spaced during their entire life 
and be possessed of such electrical characteristics (con- 
ductivity) as to yield a satisfactory voltage and capacity at 
high rates of discharge, and be free from such substances 
which might harm the plate material. 

The first wood used commercially was bass, then cherry 
and beach—all broad leaf woods. These were abandoned 
in favor of Port Orford cedar, redwood, cypress and fir— 
the latter all conifers. The change from broad leaf to 
coniferous woods is quite significant and has its basis on 
the following facts: 

Broad leaf woods carbonize, char and break down easier 
in sulphuric acid than do the conifers, that is, the latter 
offer greater resistance to the action of sulphuric acid, in 
other words, they are inherently more durable. 

Of the conifers cited, redwood has practically been elimi- 
nated, at least as far as auto starting batteries are con- 
cerned, because it does not restst acid as well as cedar, fir 
and cypress. Fir and cypress, although durable woods, are 
rather dense, yield a comparatively low voltage in a bat- 
tery at high rates of discharge and are therefore not so 
popular. Port Orford cedar merits its popularity as it is 
an excellent wood for battery separators. It is very de- 
sirable for manufacturing, resists sulphuric acid, is firm 
and is comparatively a porous wood.—From an address by 
H. B. Jameson, given before a convention of National 
Battery Manufacturers’ Association. 
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This New Dumore Gear Reduction 
Unit Provides the Advantages of High 


Motor Speeds for Low 
Speed Applications . . 


This DUMORE Fractional Horsepower 
Motor Unit, with speed reduction 
gear, combines the advantages of 
‘ight weight and smooth operation 
of a high speed universal type motor 
for low speed applications. Combi- 
nations varying from approximately 
36 to 1, to as high as approximately 
1089 to 1, are available. 


Reduction gears can be furnished 
either in bronze or bakelite material. 
The gear housings may be positioned 
on the motor case so that the driv- 
ing shaft will project at any desired 
angle tangent to the armature shaft. 


DUMORE motor engineers will cooper- 
ate with manufacturers in providing a 
motor unit for low speed application. 


THE DUMORE COMPANY 


35 SIXTEENTH STREET RACINE, WISCONSIN 
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Range of Double Gear Reduction Units 


tye aar yy) PV teeta 1 


eT Reduction 


1089 — 1° 
441 — 1° 
289 = 1" 
204 — 1° 
144 — 1° 
72—1° 

36 — 1° 


aug a See hi 
. M. 


7.4 
18.2 
28.0 
39.0 


56.0 
111.0 
222.0 


Speed of extension shaft based on motor speed of 8000 R.P.M. under load. 
* Standard stock motors — other combinations furnished on order. 
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1,802,675. Intercommunicating Telephone and 
Signal System. Theodore Sisty and Robert L. 
Penney, Astoria, N. 

1,802,677. Electric-Power- Translating Device. 
Joseph Slepian, assignor to Westinghouse Elec. & 
Mfg. Co. 

1,802,678. High-Tension Transformer. Harold 
B. Smith, assignor to nena Elec. & Mfg. 

1,802,679. Circuit Breaker. Gottlieb Speiser, 
assignor to Westinghouse Elec. & Mfg. Co. 

1,802,680. Carbon or Arc Lamp. Louis B. 
Spinney, assignor to Iowa State College of Agri- 
cultural and Mechanical Arts, Ames, Iowa. 

1,802,684. Automatic Traffic Signal. Lewis 
Tebbs and George M. Boll, Wichita, Kansas. 

1,802,691. Friction Switch for Electric Cir- 
cuits. George H. Whittingham, assignor to Moni- 
tor Controller Co., Baltimore, Md. 

1,802,699. Light Valve. Sidney Bloomenthal, 
assignor to Radio Corp. of America. 

1,802,701. Induction Furnace. Porter H. Brace, 
assignor to Westinghouse Elec. & Mfg. Co. 

1,802,703. Condenser Bushing. Gordon A. 
Burr, assignor to Westinghouse Elec. & Mfg. Co. 

1,802,704. Insulator. Samuel L. Case, as- 
signor to Westinghouse Elec. & Mfg. Co. 

1,802,707. Induction Furnace. Neville R. 
Davis and Philip G. Burbridge, assignors to West- 
inghouse Elec. & Mfg. Co. 

1,802,712 Handlamp Switch. Herman G. 
Graubner, assignor to National Carbon Co., Inc. 

1,802,718. Circuit-Breaker Contact. Oliver S. 
Jennings, assignor to Westinghouse Elec. & Mfg. 

1,802,728. Supervisory-Control System. James 
L. McCoy, assignor to Westinghouse Elec. & 
Mfg. Co. 

1,802,731. Centrifugal Switch. Wilhelm Moser, 
assignor to Wireless Telegraph Corp., Berlin, 
Germany. 

1,802,734. Indicator for Telephony Transmit- 
ters. Hans Muth, assignor to Wireless Telegraph 
Corp., Berlin, Germany. . 

1,802,735. Electricity-Meter Casing. Riccard 
Pudelko, assignor to Landis & Gyr Co. 

1,802,736. Radio Transmitting System. Rich- 
ard H. Ranger, assignor to Radio Corp. of 
America. 

1,802,738. Electrical Network. Walter van B. 
Roberts, assignor to Radio Corp. of America. 

1,802,742. Phase Indicator for Feeble High- 
Frequency Currents. Georg Von Arco, assigtor 
to Wireless Telegraph Co., Berlin, Germany. 

1,802,743. Transmission-Line Device. Nils A. 
WwW ahlberg, assignor to Westinghouse Elec. & 
Mfg. Co. 

1802,745. Dot Multiplex. James N. Whitaker, 
assignor to Radio Corp. of America. 

1,802,747. System for Recording Electrical 
Fluctuations. Vladimir K. Zworykin, assignor 
to Westinghouse Elec. & Mfg. Co. 

1,802,751. Electric Power-Disturbing System. 
Tandy A. Bryson, assignor to Tolhurst Machine 
ey Inc., Troy, N. 

1,802,754. Means for Cooling Electrical Appa- 
ratus. Earl B. Clarke, assignor to Westinghouse 
Elec. & Mfg. Co. 

1,802,758. Thermostat. Hiller D. cca 
assignor to Westinghouse Elec. & Mfg. Co. 

1,802,760. Method of and Means for Separat- 
ing Desired from Undesired Electric Currents of 
Different Frequencies. Edward G. Gage, assignor 
to Radio Corp. of America. 

1,802,765. Control System. Henry D. James, 
assignor to Westinghouse Elec. & Mfg. Co. 

1,802,767. Oscillation Circuit. Wilhelm Kum- 
merer, assignor to Radio Corp. of America. 

1,802,768. Latch for Oil Breakers. Howard 
G. MacDonald, assignor to Westinghouse Elec. & 
Mfg. Co. 

1,802,770. Control System. Ralph W. Mc- 
Neill, assignor to Westinghouse Elec. & Mfg. Co. 

1,802,771. Control System. Phelan McShane, 
assignor to Westinghouse Elec. & Mfg. Co. 

1,802,780 to 1,802,783, inclusive. Piezo-Elec- 
tric Devices, respectively. Chas. B. Sawyer, 
—— to Cleveland Trust Company, Cleveland, 

110. 

1,802,792. Thermostatically-Controlled Switch. 
Laurence E. Topham, assignor to United Shoe 
Machinery Corp., Paterson, N. J. 

1,802,801. Storage Battery. Theodore A. Wil- 
lard, assignor to Willard Storage Battery Co., 
Cleveland, Ohio. 

1,802,802 and 1,802,803. Television Device and 
Device for Transmitting Vision Electrcially, re- 
spectively. Frank Ellison Best, Seattle, Wash. 

1,802,804. Combined Electromagnetic and 
Thermoresponsive Protective Devices. George A. 
Burnham, assignor to Condit Electrical Mfg. 
Corp., S. Boston, Mass. 

1,802,805. Fire Alarm. Francisco Castronovo, 
Oakland, Cal. 
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1,802,817. 


Welding Machine. Henry 5S. 
Holmes, assignor to Metropolitan Engineering Co. 


1,802,818. Treating Storage-Battery Plates. 
Wm. S. Hutchinson, assignor to Lektophone 
Corp., Jersey City, N. J. 

1,802,838. Incandescent Lamp. 
Sakakura, Tokyo-Fu, Japan. 

1,802,892. Electric Furnace. Fred A. Han- 
sen, assignor to Hevi Duty Electric Co., Mil- 
waukee, Wis. 

1,802,910. Vibrating Member for Loud- 
Speakers. Gerrit Henri de Jongh, assignor to 
Radio Corp. of America. 

1,802,950. Vacuum Tube. Walter Louis 
Krahl, assignor to Arcturus Radio Tube Co., 
Newark, N. J. 

1,802,957. Current Collector. Earl J. W. Rags- 
dale and John C. Whitesell, Jr., assignors to 
Ed. G. Budd Mfg. Co., Philadelphia, Pa. 

1,802,964 and 1,802,965. Cable-Supporting 
Bracket and Insulator Support, respectively. 
Edmund W. Brady, assignor to Brady Electric & 
Mfg. Co., New Britain, Conn. 

1,802,966. Insulator Support. George W. 
Brady, assignor to Brady Elec. & Mfg. Co., New 
Britain, Conn. 

1,802,986. Electrical-Current Carrying Equip- 
ment. John A. Shatzer and Alwin G. Steinmayer, 
sonenaes to Electrical Eng. Equip. Co., Chicago, 
I] 


Yukitoshi 


1,803,000. Manufacture of Photo-Electric Cells. 
Norman R. Campbell, Watford, England. 

1,803,017. Electrical Circuit. Frederick K. 
Herschmann, New York, N. Y. 

1,803,085. Measuring Apparatus. Archer E., 
Young, Pittsburgh, Pa. 


1,803,094. Timing Device. Clarence J. Buck- 
walter, Chicago, Il. 
1,803,096. Lamp-Socket-Plug Tap. Elliott 


Clemence, assignor to Monowatt Electric Corp., 
Bridgeport, Conn. 

1,803,111. Emergency Dispatch System. 
George F. Harter, assignor to Standard Electric 
Time Co., Springfield, Mass. 

1,803,119. Position Indicator. Wm. B. Lucas, 
— to Otis Elevator Co., N. Y. C. 

1,803,147. Synchronizing System for Alternat- 
ing Current Generators, Harold T. Seeley, as- 
signor to General Electric Co. 

1,803,149. Communicating System for Power- 
Transmission Lines. Maurice L. Sindeband, 
George N. Tidd and Joseph W. Milnor, assignors 
to General Electric Co. 

1,803,161. High-Frequency Signaling System. 
Edward Austin, assignor to General Elec. Co. 

1,803,163. Electric Switch. Harold N. Beebe, 
assignor to General Electric Co. 

1,803,166. Electric Condenser. Sylvester Boy- 
er, assignor to General Electric Co. 

1,803,170. Control System. George E. Cas- 
sidy, assignor to General Electric Co. 

1,803,175. Electric-Are Device. Philip K. 
Devers, assignor to General Electric Co. 

1,803,184. Method and Apparatus for Convert- 
ing Electric Power. Louis A. Hazeltine, assignor 
to General Electric Co. 

1,803,203. Circuit Breaker. Nels S. Nelson, 
assignor to Safety Tire Pop-Valve Co. 

1,803,211. Imdicating Instrument. 
Schlaich, Long Island City, N. 

1,803,235. Clutching and Speed-C hanging De- 
vice. Jean Cotal, assignor to Societe d’Exploita- 
tion des Brevets Cotal, Paris, France. 

1,803,247. Oscillating Heterodyne Detector. 
Jesse M. Grigg, Chicago, IN 

1,803,274 and 1,803,275. Piezo-Electric De- 
vices, respectively. Chas. B. Sawyer, assignor to 
Cleveland Trust Co., Cleveland, Ohio. 

1,803,277. Noninterfering Alarm Box. Ster- 
ling W. Alderfer, assignor to Garl Signal Co., 
Akron, Ohio. 

1,803,278. High-Frequency Control of a Kerr 
Cell. Theodore W. Case, assignor to Case Re- 
search Laboratory, Inc., Auburn, N. Y. 

1,803,282. High-Temperature Electric Heating 
Furnace. John D. Morgan, assignor to Doherty 
Research Co., New York, N. Y. 


Herman 





Copies of any of the patents cited 
may be obtained by sending 15 cents 
for each copy wanted to the Patent 


Editor, in care of ELECTRICAL 
MANUFACTURING. 









Here is a complete list of all electrical patents 
for the month preceding publication date. 


The Month’s Electrical Patents 


1,803,297. 
Chicago, IIl. 
1,803,307. Portable Electric Tool. Oscar P. 
Wodack, assignor to Wodack Electric Tool Corp., 
Chicago, Ill. 
oe Radiopanel. Jacob Basseches, N. 
ie 

1,803,334. Combination Electric Light and 
Perfume Dispenser. Gotthilf Lehman, N. Y. C. 

1,803,353. Magnetic Alloy. Harry F. Porter, 
Trenton, N. J. 

1,803,361. Cigar Lighter. 
Worchester, Mass. 

1,803,379. Telegraphic System. 
Budde, Berlin-Dahlem, Germany. 

1,803,382 and 1,803,383. Washing Machines, 
respectively. Mark A, Defibaugh, assignor to 
Altorfer Bros. Co., Peoria, Ill. 

1,803,398. Light Control for Printers. Gunne 
Lowkrantz, assignor to Agfa Ansco Corp., Bing- 
hampton, N. Y. 

1,803,403. Sound Reproducing or Recording 
Apparatus. Freeman H. Owens, N. Y. C. 

1,803,405. Electromagnetic Method of Un- 
derground Exploration. Norman H. Ricker, as- 
signor to J. P. Scranton, Houston, Texas. 

1,803,419. Wireless teceiving Static Elimina- 
tor. Alexander G, Anderson, Whiteland, Ind. 

1,803,424. Battery Box. Frederick C. Coseo, 
assignor to Jeffrey Mfg. Co. 

1,803,446. Electric Mixer. Chas. F. Warrick, 
Detroit, Mich 

1,803,452. Rotary Line-Switch Circuit. Her- 
bert Adams, assignor to Associated Telephone & 
Telegraph Co., Kansas City, Mo. 

1,803,454. System for Communicating with 
Moving Vehicles. Herman A. Affel, assignor to 
American Telephone and Telegraph Co. 

1,803,467 and 1,803,468. Electrical-Resistance 
Alloys, respectively. Wilbur B. Driver, and 
Stanley R. Keith, assignor to Gilby Wire Co., 
Newark, N. J. 

1,803,482. Conduit Structure for Railway 
Cars. Wm. H, Mussey and Harry A. Hellman, 
assignor to Pullman Car & Mfg. Corp., Chicago. 

1,803,486. Cut-out for Incandescent Electric 
Lamps. Henry Rau, Jr., assignor to Westing- 
house Elec. & Mfg. Co. 

1,803,500. High-Frequency Induction Heating. 
James M. Fagan, assignor to Westinghouse Lamp. 

1,803,504. Signaling. Clarence W. Hansell, 
assignor to Radio Corp. of America. 

1,803,528. Production of Electric Waves. 
Hans E. Hollmann, Darmstadt, Germany. 

1,803,541. Process of Attaching External Elec- 
trodes. Eugene Aba, assignor to Neon Appliances 
Ltd. of America, Emeryville, Cal. 

1,803,543. Magneto. Phelps Brown, Spring- 
field, Mass. 

1,803,555. Telegraphophone System. Le_ Roy 
J. Leishman, assignor to Elec-Tru-Tone Corp., 
Los Angeles, Cal. 

1,803,565. Thermostatic Device. Gustave H. 
Schwelder, Kansas City, Mo. 

1,803,568. Lighting Fixture. Olaf S. Strom, 
assignor of one-half to Simon A, Rosenfeld, Los 
Angeles, Cal. 

1,803,570. Cooling Means for Electric Ma- 
chines. Wilhelm R. Uggla, assignor to Luth & 
Rosene Elektriska Aktiebolag, Stockholm, Swed- 


Wringer. Herman L. Schneider, 


Jason C, Stearns, 


Wilhelm 


1,803,571. Heating and Illuminating Device 
pb Fish Aquariums. John J. Ulman, Cleveland, 

hio. 

1,803,590. Flasher. Gisbert L. Bossard, as- 
signor to General Kontrolar Co., Inc., Dayton, O. 

1,803,596 and 1,803,597. Sign and Revolving 
Sign, respectively. Richard M. Craig, San An- 
tonio, Texas. 

1,803,600. Apparatus for Making Ozone. 
James Marlowe Daily, assignor to American 
Ozone Co., Chicago, III. 

1,803,614. Remote Control System. Harry 
E. Hershey, assignor to Automatic Electric Inc., 
Chicago, IIl. 

1,803,620. Antenna. Smith Jester, Park Rap- 
ids, Minn. : 

1,803,623. Transfer Switch. Chas. A, Lang 
and Chas. B. Gamble, assignors to Fusaline, Inc,, 
Minneapolis, Minn. 

1,803,624. Machine for Sorting and Counting 
Paper Money. Allan E. Lard, assignor to Fed- 
eral Bill Counter Co., Washington, D. C. 

1,803,629. Thermostatic Temperature Control. 
Tiodolf Lidberg, assignor to Chicago Surgical 
& Electrical Co. 

1,803,631. Illuminating Device for the Dis- 
play and Examination of Negatives. Elliott B. 
idbes, Brooklyn, N. Y. 

1,803,653. System of Electrical Distribution. 
Joseph Rah, assignor to G. & W. Electric Spe- 
cialty Co., Chicago, Ill 
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Ball retainer has inter- 





locking fingers which se- 
-curely hold both parts 
of retainer together. This 
exclusive feature adds 
strength and sturdi- 


ness to the bearing. 


Federal Bearings offer an exclusive feature—ball retainer 
with interlocking fingers. “Federals” represent the 
highest type of ball bearing and embody the latest im- 
provements in design. Selected by foremost engineers, 
adopted by leading car manufacturers, preferred by those 
who seek bearing efficiency. 


THE FEDERAL BEARINGS COMPANY, INC. 
Poughkeepsie, N. Y. 
Detroit Sales Office: 917 Book Bldg. Chicago Sales Office: 120 N. Peoria St. 


FEDERAL 





1,803,676. System of Distribution. Wm. H. 
Powell, assignor to Allis-Chambers Mfg. Co., Mil- 
waukee, Wis. 

1,803,689. Conveyer Control. Walter H. 
Bernadt, Buffalo, N. Y. 

1,803,691. Process and Apparatus for Plating 
Wire. Carl P. Brockway, assignor to World 
Bestos Corp., Paterson, N. J. 

1,803,700. Electrooptical System. Frank Gray, 
assignor to Bell Telephone Labs., Inc., N. Y. C. 

1,803,706. Discharge Tube Display. Fred 
Hotchner, Los Angeles, Cal. 

1,803,709. Bulb Mounting for Headlamps. 
Roy W. Johnson, assignor to John W. Brown Mfg. 
Co., Columbus, Ohio. 

1,803,756. Incandescent Gas-Light Miners’ 
Lamp. Walter Gosmann, Dortmund, Germany. 

1,803,829. Electric Starting Device. Vincent 
G. Apple, Dayton, Ohio. 

1,803,848 and _ 1,803,849. Electric Switch, 
respectively. George H. Elwell, assignor to 
Greist Mfg. Co., New Haven, Conn. 
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Portable Electric Polishe 


ecKke assignor {tO 
ee nati. A 
Mfg. Co., Towson, Md. 
1,803,850. Electron Discharge Device. Fred- 


erick W. Hochstetter, Pittsburgh, Pa. 

1,803,868, Magnetic Device, Harry F. Porter, 
Trenton, N, J. 

1,803,872. Sleeve Attachment for Electric 
Cables and Conduits. Kenneth R. Shaw and 
Philip A. Salmon, Newark, N. J. 

1,803,879. Control for Oil Burners. Harry F. 
Tapp, assignor to Socony Burner Corp., N. Y. C. 

1,803,887. Electrically Operated Cradle. Carl 
B. H. Barnes. Detroit, Mich. 

1,803,892. Loud Speaker. 
Washington, D. C. 

1,803,908. Switch Mechanism. Raymond P. 
Lansing, assignor to Eclipse Machine Co., Elmira 
Heights, N. Y 

1,803,9 


James T. Corrigan, 





54. Typewriter Controlled Perforating 
Machine. Herman A. Weinlich, assignor to Tabu- 
lating Machine Co., Endicott, N. Y 

1,803,961. Accounting Means. Sherwin K. 
Decker, Gustave A. Johnson, John W. Davis and 
John B. Junor, assignor to International Business 
Machines Corp., N. Y. C. 

1,803,972. Electric Radiant Heater. Louis 
Lebau, Pittsburgh, Pa. 

1,803,976. Rectifier. Eugene A. Quarrie, as- 
signor to C. E. Mfg. Co., Providence, Rk. I. 

1,803,982. Thermostat. Adolph A. Thomas, 
ee ae oe 

1,803,985, and 1,803,986. Electrode, and Elec- 
tric Liquid Flow Switch, respectively. Warren 
R. Walker, assignor to General Electric Vapor 
Lamp Co., Hoboken, N. J. 

1,804,000. Radiocabinet. Chas. H. Derry, 
Alliance, Ohio. 

1,804,017. Mercury Switch. Roy D. Mailey, 
assignor to General Electric Vapor Lamp Co., 
Hoboken, N. J. 

1,804,020. Electric Attachment Plug.  Benja- 
min P. McKinley, assignor to Bryant Elec. Co. 

1,804,049. Electric Lamp. Bruno Claus, Sang- 
erhausen, Germany. 

1,804,052. Dynamo Brush. Nelson R. Haas, 
assignor to Delco-Remy Corp., Dayton, Ohio. 

1,804,059. Apparatus for Electric Welding. 
Wm. J. Miller, assignor of one-half to Wm. E. 
Ranney, Columbus, Ohio. 

1,804,062. Gaseous Tube Lamp Sign. Frank 
Schaefer, assignor of one-half to American Signs 
Corp., Kalamazoo, Mich. 

1,804,063. Electric Switching Apparatus. Wil- 
helm Schweitzer, Duisburg, Germany. 

1,804,072. Apparatus for Electric Cooling. 
Horace F. A. Turrettini, Geneva, Switzerland. 

1,804,076. Wire for Winding Motors, Etc. 
Armais Arutunoff, Bartlesville, Okla. 

1,804,086. Reversing Switch. Hector Brodt, 
assignor to Scintilla Corp., Solothurn, Switzer- 
land. 

1,804,087. Wave Amplifying System. Ed- 
mond Bruce and Harald T. Friis, assignors to 
Bell Telephone Labs., Inc., N. Y. C. 

1,804,101. Apparatus for Electrolytically Pro- 
ducing Metal Alloys. Ernest Kelsen, Vienna, 
Austria. 

1,804,125. Clock Controlled Switch. Joseph 
Steinhauser, Chicago, III. 

1,804,126. Regulator System. Hugh M. Stol- 
ler, assignor to Bell Telephone Labs., Inc. 

1,804,127. Speech Transmission System. Nor- 
man R. Stryker, assignor to Bell Telephone Labs., 
Inc., New York, N. Y. 

1,804,130. Electric Range. Clarence D. Starr, 
assignor to Barstow Stove Co., Providence, R. I. 

1,804,136. Signal Transmitting System. George 
M. Wright, and Sidney B. Smith, assignors to 
Radio Corp. of America. 

1,804,150. Telephone Exchange System. Ray- 
mond E. Collis, assignor to Bell Telephone Labs. 

1,804,151. Retinoscope. Jacob Copeland, as- 
signor to Riggs Optical Co. 
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1,804,169. Telephone Exchange System. AIl- 
fred D,. Knowlton and Samuel H. Everett, assign- 
ors to Bell Telephone Labs., Inc. 

1,804,178. Regulator S)stem. Edmund _R. 
Morton, assignor to Bell Telephone Labs., Inc. 

1,804,180. Motor Control System. Henry V. 
Nye, assignor to Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis. 

1,804,195. Electric Signaling Apparatus. But- 
ler Ames, Lowell, Mass. 

1,804,196. Electrical Cooking Appliance. Wm, 
A. Barnes, assignor to Dominion Electrical Mfg. 
Co., Minneapolis, Minn. 

1,804,199. Rubber Compound and Articles, 
Chas. R. Boggs, and John T. Blake, assignors to 
Simplex Wire & Cable Co., Boston, Mass. 

1,804,209. Electric Annunciator for Auto- 
mobile Tires. Norman R. Cowperthwait, Silver 
Lake, Kans. 

1,804,243. Current Regulating Device. Wm. 





L. Bond, assignor to General Elec. Co. 
1,804,250. Current Regulating Device. Donald 
R. De T assignor to General Electric Co. 





1,804,2 






Automatic Control System for Ve- 


hicles. Jay R. Greenley, Strongsville, Ohio. 


1,804,265. Electrical Toy. Wm. L. Minick, 
Jr., Waynesboro, Pa. 
1.804.295 Sound Reproducing Apparatus. 


Dow O. Whelan, assignor to General Electric Co. 

1,804,302. High Speed Fork Regenerating Re 
peater for Telegraph Systems. Herbert Angel and 
James W. Robinson, assignor to Western Union 
Telegraph Co., N ae 

1,804,305. Folding Loop Antenna. Lloyd S. 
Beebe, assignor to General Electric Co. 

1,804,317. System of Electric Motor Control. 
Franklin J. Champlin, assignor to General Elec- 
tric Co. 

1,804.325. Constant Magnitude Control Sys- 






tem. Popko Reinder Dijksterhuis, assignor to 
N. V. Ph ss, Gloeilampenfabrieken, Eindhoven, 
Netherlands. 

1,804,327. Concentration Circuit for Simplex 


Printers. Herbert W. Drake, and Wm. B, Blan- 
ton, assignors to Western Union Telegraph Co. 

1,804,328. Shop Propulsion. Roy O. Dunham, 
assignor to General Electric Co. 

1,804,330. Electric Measuring Instrument. 
Harold T. Faus, assignor to General Elec. Co. 

1,804,340. Motion Picture Apparatus. Harry 
Hoffman, and Paul F. Karst, assignors of one 
third to Louis Hoffman, Philadelphia, Pa. 

1,804,344. Ballast Resistor. Howard A. Jones, 
assignor to General Electric Co. 

1,804,349. Incandescent Lamp. Irving Lang- 
muir, assignor to General Electric Co. 

1,804,353. System of Electric Distribution. 
Thomas C. Lennox, assignor to General Elec. 

1,804,364 Pickup. Oliver B. Parker, assignor 
to Pacent Electric Co., Inc., N. Y. C. 

1,804,375, and 1,804,376. -Electric Pump, and 
Electromagnetic Reciprocating Mechanism, _r¢ 
spectively. Harry H. Cobe, assignor to Cobe 
Eng. Co., Boston, Mass. 

1,804,408 and 1,804,409. Telephone Exchange 
System, respectively. Clarence B. Fowler, as 
signor to Bell Telephone Labs., Inc. 

1,804,416. Pipe Hanger for Electrical Con- 
duits and the Like. Wm. R. Hathaway, as- 
signor to United Advertising Corp., New Haven, 
Conn. 

1,804,431. Electric Relay. Leslie H. Peter, 
Eric W. Challans, and Roderick M. MacGregor, 
assignors to Union Switch & Signal Co., Swiss- 
vale, Pa. 

1,804,461. Method of and Means for Welding 
Without Electrical Leakage. Wm. E, Crawford, 
and Reimar C. F. Kurtze, assignors to A. O. 
Smith Corp., Milwaukee, Wis. 

1,804,467. Electric Discharge Device. Wm. 
F. Hendry, assignor to Manhattan Electrical 
Supply Co., Inc., Jersey City, N. J. 

1,804,474. Plug for Electric Circuits. Lucille 
Martin, Long Beach, Cal. 

1,804,478. Multiple Conduit and Spacing Sup- 
ports Therefor. Howard Parker, assignor to 
Brown Co., Berlin, N. ; 


1,804,526. Radio Receiving | Circuit. Harry 
B. Coxhead, assignor to American Tel. & Tel. 
1,804,547. Telegraph Repeater Arrangement. 


Roy B. Shanck, assignor to American Tel. & 
Tel. & Tel. Co. 

1,804,548. Telegraph Exchange System.  Gil- 
bert S. Vernam, assignor to American Tel & 
Tel. Co. 

1,804,559. Signal Receiving and Distributing 
System. Frank Hoke, assignor to Holcomb & 
Hoke Mfg. Co. 

1,804,575. Telephone System. John H. Voss, 
and Thomas F. Crocker, assignors to Reserve 
Holding Co., Chicago, Il. 

1,804,576. Remote Metering System. Griffin 
G. Waite, assignor to Westinghouse Elec. & Mfg. 

1,804,590. Switch Mechanisms. James M. 
Brown, assignor to Westinghouse Elec. & Mfg. 

1,804,591. Synchronous Machine Starting Sys- 
tem. Chas. <A. Butcher, assignor to Westing- 
house Elec. & Mfg. Co. 

1,804,594. Telephone System. Thomas _ F. 
Crocker, assignor to Reserve. Holding Co., Kan- 
sas City, Mo. 

1,804,595. Electric Display Device, Merritt 
E. Curtis, Pittsburgh, Pa. 

1,804,606. Regulator System. Ernst Grau, 
assignor to Westinghouse Elec. & Mfg. Co. 

1,804,614. Tap Changing System. Leland H. 
Hill, assignor to Westinghouse Elec. & Mfg. Co. 

1,804,622. Circuit Closer, Chester W. Johnson, 
assignor to A. L. Smith Iron Works, Chelsea, 
Mass. 


1,804,628. Circuit Breaker. John B. Mac- 
Neil, assignor to Westinghouse Elec. & Mfg. Co. 

1,804,647. Controller Drum. Otto P. Schuster, 
assignor to Westinghouse Elec. & Mfg. Co. 

1,804,663, and 1,804,664. Electrical Appara- 
tus, and Power Supply System, respectively. 
Conrad H. Zierdt, assignor to Union Switch & 
Signal Co., Swissvale, Pa. 

1,804,666. Railway Track Circuit Apparatus. 
David C. Bettison, assignor of one-half to Frank 
W. Pfleging, Omaha, Neb. 

1,804,675. Signalin System. Henry P. 
Clausen, assignor to Bell Telephone Labs., Inc. 

1,804,676. Radio Apparatus. Wm. J. Dalton, 
assignor to Columbia Phonograph Co., Inc., 
Bridgeport, Conn. 

1,804,724. Fusible Switch Mechanism. George 
E. Wadsworth, assignor to George B. Wadsworth 
Co., Cincinnati, Ohio. 

1,804,729. Electrical Switch. Gustav O. 
Wilmus, and Fred F. Loock, assignors to Re- 
liance Co., Wilmington, Del. 

1,804,732. Flexible Conductor. John L. Al- 
den, assignor to Western Elec. Co., Inc., N. Y. C. 

1,804,746. High Speed Relay. Austen M. 
Curtis, assignor to Bell Telephone Labs., Inc. 

1,804,748. Electric Switch. George H. Der- 
rick, assignor to Instograph Ltd. 

1,804,766 and _ 1,804,767. Telephone System, 
respectively. Alfred E. Hague, assignor to Bell 
Telephone Labs., Inc. 

1,804,768. Voltage Control System. Herman 
H. Harbecke, assignor to Reserve Holding Co., 
Kansas City, Mo. 

1,804,778. Telephone System. Lewis H. 
Jcehnson, and kay L. Stokely, gssignors to Bell 
Telephone Labs., Inc. 

1,804,783 and 1,804,784. Clip for Toy Elec- 
tric Railway Tracks, and Toy Railway Track 
qe respectively. John C. Koerber, S. Orange, 
1,804,786. Telephone Testing System. Wal- 
ter Kuhn, assignor to Bell Telephone Labs., Inc. 

1,804,803. Electric Plug Connection. Ervin 
M. Pattison, Detroit, Mich. 

1,804,822. Telephone System. John I. Bella- 
my, assignor to Reserve Holding Co., Kansas 
City, Mo. 

1,804,827. Sadiron. Walter W. Everts, as- 
signor to Sid Post, Fort Worth, Tex. 

1,804,830. Prevention of Parasitics in Elec- 
tron Emission Tube Circuits. Clarence W. Han- 
sell, assignor to Radio Corp. of America. 

1,804,837. Electric Welding of Cast Iron. 

Ernest Lunn, assignor to Pullman Car & Mfg. 
Corp., Chicago, Ill. 
_ 1,804,838. Converting Electrical Oscillations 
into Mechanical Movement. Alexander Meiss- 
ner, assignor to Wireless Telegraph Corp., Hal- 
lesches, Berlin, Germany. 

1,804,852. Circuit Controlling Reactance Coil. 
Frank J. Zamboni, assignor to Nuway Electric 
Co., Los Angeles, Cal. 

1,804,859. Filtering Electric Currents. George 
> eee assignor to Conner Crouse Corp., N. 

1,804,863. Lamp Support. Wm. A. Dunlap, 
Pittsburgh, Pa. 

1,804,885. Electrical Immersion Heater. Rob- 
ert F. McCartney, Wellington, N. Y 





Design patent 84,200. Electric Ap- 

pliance Plug. George J. Meuer, as- 

signor to Cutler-Hammer, Inc., Mil- 
waukee, Wis 


1,804,886. Cartridge Fuse. Clarence T. Mce- 
Donald and Herbert R. Cook, assignors to Jef- 
ferson Elec. Co., Chicago, III. 

1,804,902. Annunciator System. Kenneth B. 
Walton, Atlantic City, N. J. 

1,804,908. Socket Connection for Electrical 
Conductors. Alfred Wichert, assignor to Brown 
Boveri Corp., Baden, Switzerland. 

1,804,911. Core Covering Apparatus. John 
Leslie Alden, assignor to Western Elec. Co., Inc. 

1,804,952. Wage Signaling System. Francis 
X. Rettenmeyer, assignor to Bell Telephone Labs. 

1,804,953. Measuring Instrument. Frank W. 
Roller, assignor to Roller-Smith Co. 

1,804,954. Adjustable Electrical Conduit EI- 
bow. Chas. E. Rutherford, assignor to Wire- 
mold Co., Hartfort, Conn, 

1,804,999. Illuminated Clock. Emil A. Meyer, 
Springfield Ohio. 

1,805,010. Time Switch. Romilly T. Ruther- 
ford, assignor to Wood-Barrett Corp., Ltd. 

1,805,021. Electromagnetic Selector Device. 
Chas. Wm, Somergale and John A. Belile, Monte- 
video, Uruguay. 

1,805,040. Electrical Warming Means or De- 
vice for Use with Internal Combustion Engines 
to Facilitate Starting Thereof. Cecil R. D. 
Groves, Thornton Heath, England. 

1,805,048. Electric Lamp _ Socket. Kenneth 
Perkins, assignor to Singer Mfg. Co., Elizabeth, 
N 


1,805,074. Radio Testing Device. Joel A. 
Burtch, assignor to Jewell Electrical Instrument 


Co. 
1,805,075. Electrical Condenser. Benjamin 
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DELCO APPLIANCE BLOWERS 
COMPACT AND POWERFUL 


ENGINEERING AID 


Our research engineers 
can give your products 
the benefits of these effi- 
cient Blowers. Adapta- 
tion to yourneedsis made 
simple through compact- 
ness, the sturdy endur- 
ance and continuous 
operation remaining un- 
impaired. 





SEPARATE MOTORS 


For food mixers, juice 
extractors, humidifiers, 
hairdryers and dozens of 
other appliances, Delco 
Motors supply trouble- 
free dependable power. 


A. C. or D. C., in all 
standard voltages. 


Your first impression of a Delco Blower is its small size. You wonder 
whether it is rated rather high. The current is switched on—and all doubt 
vanishes. Despite its compactness, the volume of air it delivers is surpris- 
ingly great. You agree—heartily—that its rating is truly conservative. 


Further satisfaction arises from its small current consumption. Examining 
every part you find abundant evidence of the precision and ruggedness 
which have secured to Delco Blowers their reputation for indefinitely long 
service without attention. You—like other widely known manufacturers— 


will decide quickly that this is the blower you want. 


DELCO 


APPLIANCE CORPORATION 


EO GQHWESTER ss 


nEW ¥OR 





J. Butler, assignor to Wireless Specialty Appa- 
ratus Co., Boston, Mass. 

1,805,082. Counting Relay. Wm. S. Edsall, 
assignor to Conduit Elec. Mfg. Corp., South 
3oston, Mass. 

1,805,089. Radio Testing Device. Douglass 
Hawley, assignor to Jewell Electrical Instru- 
ment Co., Chicago, Ill. 

1,805,092. Signaling Apparatus. Harold O. 
Holte, assignor to Union Switch & Signal Co., 
Swissvale, Pa. 

1,805,094. Set Checker. Joseph C. Hoover, 
assignor to Jewell Electrical Instrument Co., 
Chicago, Il. 

1,805,105. Electric Fan. Clarence Ringwald, 
assiguor to Robbins & Myers, Inc., Springfield, O. 

1,805,108. Electric Discharge Display Device. 
Samuel huben, assignor to Kuben Patents Co., 
a ee a 

1,805,140. Voltage Regulating System. Ken 
neth W. Graybill, assignor to Reserve Holding 
Co., Chicago, Ill. 

1,805,147. Pendulum Controlled Circuit Closer. 
Howard J. Murray, assignor to R. M. Co., Inc., 
East Pittsburgh, Pa 

1,805,150. Inductor Type Furnace. Edwin 
Fitch Northrup, assignor to Ajax Electrothermic 
Corp., Trenton, N. J. 

1,805,153. Telephone System. Sidney Reynell 
Smith, assignor to Associate Telephone & Tele 
graph Co., Chicago, IIl. 


1,805,154. Vernier. Wm. S. Webster, as- 
signor to Wireless Specialty Apparatus Co., 
Boston, Mass. 

1,805,160. Directional Control of Dynamo 


Electric Devices. Maurice E. 
to General Electric Co. 

1,805,167. Electric Control System. Allen S. 
. ‘als, assignors to General Electric Co. 
5,187. Apparatus for and Method of Ex- 
citing Electrical Oscillations. Tom C. Rives, 
New Haven, Conn. 

1,805,192. ‘Testing Device for Centrifugal 
Switches. Aurile T. Smith, assignor to Bur 
roughs Adding Machine Co., Detroit, Mich. 

1,805,195. Electric Surge Recorder. Ragnar 
Tanberg, assignor to Westinghouse Elec. & Mfg. 

1,805,196. Automatic Brake Kelay. Philip D. 
Tardiff, Detroit, Mich. 

1,805,207. Control System for Farm Lighting 
Plants. Thomas W. Drury, assignor to Westing 
house Elec. & Mfg. Co. 

1,805,208. Elevator Control System. Wm. F 
Eames, assignor to Westinghouse Elec. & Mfg. 

1,805,229. Variable Electrical Apparatus. 
George F. Atwood, assignor to Bell Telephone 
Labs., Inc., N. Y. C. 

_ 1,805,248. Motor Control System. George E. 
King, assignor to Westinghouse Elec, & Mfg. Co. 

1,805,262. Control Apparatus. Edward E. 
Rose, and John T. Welsh; said Rose assignot 
to Westinghouse Elec. & Mfg. Co. 

1,805,270. Electrical Connector. Paul F 
Williams, assignor to G & W Electric Specialty 
Co., Chicago, Il, 

1,805,272. 


Bivens, assignot 





Electrically Operated Metal Pump. 
Henry A. Wise Wood, assignor to Wood News- 
paper Machinery Corp., N. Y. C. 

1,805,277. Casing Structure for Electrical Ap- 
pliances. Paul K. Crumblet, assignor to Minne 
apolis-Honeywell Regulator Co., Minneapolis, 
Minn. 

1,805,349. Signal Distortion Indicator. Ra- 
leigh J. Wise, assignor to Western Union Tele- 
graph Co., New York, N. Y. 

1,805,351. Repeating Apparatus for Concen- 
tration Units. Albert Atherton, assignor to 
Western Union Telegraph Co., New York, N. Y. 

1,805,362. Microphone and Microphone 
Mountinz. Hugh J. Ellis. Berwyn, III. 

1,805,374. Distributor-Transmitter for Sim- 
plex Telegraph Circuits. Samuel W. Rothermel, 
assignor to Western Union Telegraph Co. 
1,805,390. Message Transmission. Albert B. 
Clark, assignor of forty per cent to Alfred H. 
Howard, Boston, Mass. 

1,805.406. Traffic Signaling System and Sig- 
nal Rolph J. Lackner, assignor to Lackner 
Products Corp., Brooklyn, N. \ 

1,805,407. Combined Trapping and_ Electro 
cuting Apparatus. Leoncio Lagarde, assignor 
of one-half to Celso Martinez, Mexico, D. F 
Mexico 
7 1,805,434. Reversing Switch. Frank A. 
Young, assignor to Trumbull Electric Mfg. Co. 
Plainville, Conn 

1,805,438. Electric Car Truck. Nelson R. 
Brownyer, assignor to Timken-Detroit Axle Co.. 
Detroit, Mich. 

1,805,446. Radio Broadcasting System. Ed- 
ward E. Clement, assignor to Edward F. Colla- 
day, Washington, D. C. 

_ 1,805,447. Ammeter. Jesse E. Eshbaugh, as- 
signor to A. C. Spark Plug Co., Flint, Mich. 
_ 1,805,451 Locking Mechanism. Henry F. 
oa assignor to Francis Keil & Son, Inc., N. 

5 ns 

1,805,459. Magnetic 
Batcher, Hollis, N. Y. 

1,805,463. Means for Controlling the Am 
plitude of Alternating Current. Ernest R. Hent 
schel, assignor to Wired Radio, Inc., N. Y. C. 

1,805,469. Electric Furnace. Rene Dufour, 
Paris, France. 

1,805,485. Lighting Unit. Cromwell A. B. 
Halvorson, assignor to General Electric Co. 

1,805,486. System of Speed Control. Edward 
H. Horstkotte, assignor to General Electric Co. 

1,805,487. Electrical Contact Jaw. Ernest 
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Device. Raleigh Ri 


G. Johnson, assignor to Palmer Elec. & Mfg. 
Co., Waltham, Mass. 

1,805,491. Motor Controller. Clarence W. 
Kuhn, assignor to Cutler-Hammer, Inc., Mil- 
waukee, Wis. 

1,805,492. Protective Device for Induction 
Motors. Campbell MacMillan, assignor to Gen- 
eral Electric Co. 

1,805,497. Electric Switchh Wm. E. Paul, 
assignor to General Electric Co. 

1,805,498, Clutch Mechanism for Looms and 
the Like. Ira E. Rogers, and Wm. C. Scoit, 
assignors to General Electric Co. 

1,805,502. Control System for Dynamo-Elec 
tric Machines. Louis W. Thompson and Edward 
H. Horstkotte, assignors to General Elec. Co. 

1,805,503. X-Ray Tube. Julius B. Wantz, 
assignor to General Elec. X-Ray Corp., Chicago. 

1,805,513. Shielding Means for High Tension 
Cable. Eugene L. Crandall, assignor to General 
Electric Co. 

1,805,531. Railway Traffic Controlling Ap- 
paratus. Carl F. Stoltz, assignor to Union 
Switch & Signal Co., Swissvale, Pa. 

1,805,534. Magnetic Core for Electrical Ap- 
paratus. Matthew O. Troy, assignor to General 
Electric Co. 

1,805,541. Blasting Cartridge. Dent Ferrell 
and Arthur W. Helmholtz, assignors to Safety 
Mining Co., Harrisburg, IIl. 





Design patent 84,076 Escutcheon 
Plate for Radio Receivers. Cornelius 
G. Ely, assignor to Grigsby-Grunow 


Co., Chicago, III 


1,805,549. Electric Welding. John F. Lawson, 
Brooklyn, N. Y. 

1,805,591. Signaling System. Russell S. Ohl, 
assignor to American Tel. & Tel. Co. 

1,805,594. Communicating System. Ralze- 
mond D. Parker, assignor to American Tel. & 
Tel. Co. 

1,805,596. Signaling System. Ralph K. Pot- 
ter, assignor to American Tel. & Tel. Co. 

1,805,598. Impulse Coupling. Curt F. Reis, 
assignor to Excel Magneto Co., Chicago, Il. 

1,805,608. Magneto. Edward F. Weston, as- 
signor to Weston Electrical Instrument Corp., 
Newark, N. J. 

1,805,626. Radio Apparatus. James D. Jordan, 
assignor to Grigsby Grunow Co., Chicago, III. 

1,805,629. Compressor Control Device. Joseph 
C. McCune, assignor to Westinghouse Air Brake 
Co., Wilmerding, Pa. 

1,805,638. Radio Coupling Coil. Theodore 
Tohnson Scofield, George A. White and Joseph 
D. Hammond, assignors to Sparks-Withington. 

1,805,639. Electrical Transformer and Induc- 
tance Coil. Theodore J. Scofield, assignor to 
Sparks-Withington Co. 

1,805,651. Condenser Manufacture. Benja- 
min J. Butler, assignor to Wireless Specialty 
Apparatus Co., Boston, Mass. 

1,805,665. Wired Radio Program Apparatus. 
Clinton W. Hough, assignor to Federal Tel. Co. 

1,805,679. Apparatus for and Method of De- 
veloping High Voltage Direct Current Supply. 
Chas. S. Williams, assignor to Electric Service 
Supplies Co., Philadelphia, Pa. 

1,805,683. Flashlight. James T. Brown, as- 
signor to Bond Electric Corp., N. Y. C. 

1,805,690. Lighting Unit. Adiel Y. Dodge, 
South Bend, Ind. 

1,805,699. Motor Controller. Edwin F. Kieck- 
hefer, assignor to A. Kiekhefer Elevator Co., 
Milwaukee, Wis. 

1,805,723 to 1,805,725 inclusive. Electric 
Meter Protecting Cabinets, and Fuse _ Block 
Attachment, respectively. Joseph Sachs, Hart- 
ford, Conn. 

1,805,726. Automatic Telephone System. Nor- 
man H. Saunders, assignor to Reserve Holding 
Co., Chicago, Il. 

1,805,764. Electric Circuits. Edward A. 
Everett, and Matthew H._ Loughridge; said 
Loughridge assignor to said Everett. 

1,805,794. Audion Tube. George A. Yano- 
chowski, assignor to Kellogg Switchboard & Sup- 
ply Co., Chicago, Tl. 

1,805,798. Combined Electric Sign and Mir- 
ror. Mark D. Bedrossyan, Springfield, Mass. 

1,805,804. Grounding Clamp. Hendrix K. 
Caldwell, San Diego, Cal. 

1,805,820. Telephone System. Percy F. Gun 
ning, assignor to Associated Tel. & Tel. Co., 
Chicago, IIl. 

1,805,846. Loop Antenna. Earl F. Potter, as- 
signor to Kellogg Switchboard & Supply Co., 
Chicago, Il. 

1,805,847. Telephone Cabinet. Conrad A. 
Reetz, assignor to Atlas Metal Works, Dallas, 
Texas. 

1,805,848. Method and Means for Scanning. 
Ulises A. Sanabria, assignor to Western Tele- 
vision Corp., Chicago, Ill. 

1,805,857. Battery Terminal Clamp. Wm. 


H. Trimble, and John N. Clark, Dallas, Texas. 

1,805,867. ‘Lelegraph System. Manrico Com- 
pare, assignor to S. S. irevitti Italiani Esteri, 
Turin, Italy, 

1,805,885. Electric Heater for Liquids. Emilio 
Kinderspacher, Kaul Bergara ard Carlos Bergara, 
buenos Aires, Argentina. 

1,505,904. Electrotherapeutical Device. Chas. 
W. Carpenter, assignor 1.0 Collins Vevelopment 
Corp, KN. 2... 

1,805,908. Electrical Inductive and Resistance 
Heating Device. Emil Fendt and Karl Schorg, 
assignors to 1. G. Farbenindustrie Aktiengesell- 
schatt, lrankfort-on-the-Main, Germany. 

1,805,918. Oscillation Generatio Alexander 
Meissner, asSignor to ‘leletunxen Gesellschaft 
fur Drahtlose ‘Lelegraphie, MHaliesches, Berlin, 
Germany. 

1,8U5,¥34. Protective Device for Alternating 


Polyphase Systems of Distribution. Joseph 
Volkmann, Glenside, Pa. : 
1,805,935. klectric Motor Generator. FEathel- 


bert W. Weathers, San Diego, Cal. 

1,805,942. Radio Loop Antenna 
Maicolm Ferris, Washington, D. C. 

1,805,946. Automatic Fire Alarm. James E, 
Goodwin, Cedar Bluff, Va. 

1,805,961. Magnetic Drive for Centrifugal 
Casting Machines. Irank McS. Thomas, Easton, 
ra. 

1,805,966. Glass Container for Lamp Operated 
Electric Switches. tWkaymond W. Armstrong and 
Ira E. McCabe; said Armstrong assignor to 
Arcless Contact Co. 

1,805,970. Vibrator for Molds and _ Dental 
Flasks. Edward Briggs, assignor to Wm, J. 
Moran, Fairfax, Cal. 

1,805,973. Piato Lighting Device. Chas. 
Ewen Cameron, Jr., assignor to Lauter-Humana 
Co. 

1,805,983. System of and Apparatus for Op- 
erating and Controlling the Doors of Kail or 
Road Vehicles, Horace R. Hockley, aSsignor to 
G, D. Peters & Co., Ltd., Slough, Eng. 

1,805,988. Support for Electrically Actuated 
Fixtures. Charles Kraft, Jersey City, N. J. 

1,805,990. Conduit Assembly. John F. Makowski, 
assignor to Fire-Proof Wall Co., Reno, Nev. 

1,805,996. Lighting Fixture Part. Samuel 
Perla, Brooklyn, N. Y. 

1,805,999. Means for Indicating the Position 
of a Connecter Switch. Manfred Schleicher, 
and Leo Brandenburger, assignors to Siemens 
& Halske Corp., Siemensstadt, Germany. 

1,806,004. Electric Heater. Walter K. Tra- 
vender, Haworth, N. J. 

1,806,011. Automatic Controlling System for 
Motor Vehicles. Benjamin F. Wooding, Mont- 
cair, N. J, 

1,806,092 and 1,806,093. Railway Traffic Con- 
trolling Apparatus and Apparatus Responsive to the 
Passage of Railway Vehicles, respectively. An- 
drew J. Sorensen, assignor to Union Switch & 
Signal Co., Swissvale, Pa. 

1,806,108 and 1,806,109. Hot Cathode Device, 
and Amplification of Electrical Currents. Fred- 
erick S. McCullough, Edgewood, Pa. 

1,806,117. Contact Device for Electric Cir- 
cuit Breakers. William H. Petersen, assignor 
to Allmanna Svenska Elektriska Aktiengesell 
schaft, Vasteras, Sweden. 

1,806,121. Method of and Apparatus for 
Welding. Claude T. Siebs, assignor to Western 
Electric. Co. 

1,806,126. Safety Traffic Light. Chas, F. 
Springfels, West Palm Beach, Fla. 

1,806,164. Trolley Guide. Richard Roy Hol- 
den, Highland Park, IIl. 

1,806.168. Suction Cleaner. James B. Kirby, 
West Richfield, Ohio. 

1,806,170. Bracket and Dead-End Insulator. 
Stanley W. Law, and Wm. J. Eames, St. Paul, 
Minn. 

1,806,177. Suction Cleaner. Lloyd W. Pardee, 
assignor to Scott & Fetzer Co., Cleveland, O. 

1,806,180. Method of Drying Storage Bat- 
tery Plates. Willard L. Reinhardt, assignor to 
Willard Storage Battery Co., Cleveland, O. 

1,806,196. Waffle Iron. Bernard M. From- 
knecht, assignor to Griswold Mfg. Co., Erie, Pa. 

1,806,197 and 1,806,199. Method of and Ap- 
paratus for Comparing and Recording Relative 
Intensity of Radiant Energy, and Method and 
Apparatus for Comparing Kadiant Energy, re- 
spectively, Arthur C. Hardy and Frederick W. 
Cunningham, assignors to General Elec. Co. 

1,806,210. Electric Furnace. Paul L. J. Mi- 
guet, St.-Julien-de-Maurienne (Savoie), France. 

1,806,236. Safety Switch. Maurice Charles, 
Courbevoie, France. 

1,806,245. Short Wave Oscillator. 
Esau, Jena, Germany. 

1,806,251. Lighting Fixture. 
Beaver, Pa. 

1,806,262. Supervisory Control System, _ Al- 
bert L. Moreau, assignor to Westinghouse Elec. 
& Mfg. Co. 

1,806,267. Connector. John F. Schmidt, Louis 
I’. Erhart and Oscar E. Wright, assignors to 
Thos. J. Corcoran Lamp Co., Cincinnati, Ohio. 

1,806,269. Controller for Electric Motors. 
Carroll Stansbury and Niels L. Mortensen, as- 
signors to Cutler-Hammer, Inc., Milwaukee. 

1,806,281. Amplifier. Robert L. Davis, and 
Donald G. Little, assignors to Westinghouse 
Elec. & Mfg. Co. 

1,806,288. Automatic Telephone System. Her- 
bert M. Friendly, Chicago, IIl. 

1,806,291. Railway Signaling System. Jay 
C. Hoffman, Akron, Ohio. 


System. 


Abraham 


Reuben Haley, 
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| You Will Find Them On 6 A 
| Many Well Known Products 9 \ 


Many well known manufacturers use die cast- 
ings to stimulate sales to peaks beyond the 
average, many others use them because they 
afford the logical means to achieve unusual 
results cheaply, conveniently and effectively. 


0 Heed that persistent call to die castings for 
3 your products. Ask a Newton engineer to 
call and help you make the change-over while 
d there is time to carefully plan each move. 


NEWTON 


DIE CASTINGS 


The Newton Die Casting Corporation 
146 Munson Street 
CONNECTICUT 




















NEW HAVEN 





1,806,294. Strain 
Kempton, assignor to Westinghouse Elec. & 
Mfg. Co. 

1,806,307. 
assignor to Delco-Remy Corp., Dayton, Ohio. 


Insulator. Willard H. 


Lock Switch. Harry E. Norviel, 
1,806,313. Seal for Metal-Tank Kectifiers and 
the Like. Errol B. Shand and Lloyd Smede, 
assignors to Westinghouse Elec. & Mfg. Co. 
1,806,314. Electric Lamp Holder or Socket. 
Harold E. Slade, and John Gehring, assignors 
to Beaver Machine & Tool Co., Newark, N. J. 


1,806,317. Regulating System. Louis W. 
Thompson, assignor to General Electric Co. 
1,806,321. Transmission Line Device. Nils 


A. Wahlberg, assignor to Westinghouse Elec. & 
Mfg. Co. 

1,806,322. Electric Circuit Breaker. 
S. Walle, assignor to General Electric Co. 

1,806,327. Meter Terminal. Wm. Bradshaw 
and Walter G. Mylius, assignors to Westing- 
house Elec. & Mfg. Co. 

1,806,329. Motor Mounting. Herbert L. 
Brump, assignor to Delco Product Corp., Dayton, 
Ohio. 

1,806,330. Electrical Regulating System. 
Frank A. Byles, assignor to General Electric. 

1,806,331. Induction Meter. Albert Callsen, 
assignor to Westinghouse Elec. & Mfg. Co. 

1,806,347. Residence Material and Method of 
Making Same. Earl J. Haverstick, assignor to 
Westinghouse Elec. & Mfg. Co. 

1,806,349. Electric Rolling Mill Drive with 
Leonard Control. Hugo Heymann, assignor to 
General Electric Co. 

1,806,351. High Tension Direct. Current 
Transmission. Gustav E. Jansson, assignor to 
Condit Electrical Mfg. Corp., South Boston, 
Mass. 

1,806,368. Mouthpiece for Telephones or 
Speaking Tubes and Like Instruments. Edward 
W. Roberts, Chicago, III. 

1,806,374. Electric Phonograph. 
Thomas, New York, N. Y. 

1,806,377. Friction Switch Mechanism. 
George H. Whittingham, Baltimore, Md. 

1,806,383. Electric Iron. Walter E. Belcher, 
Winripeg, Manitoba, Canada. 

1,806,384. Shadowless Lighting Apparatus. 
Henri L. M. J. Bernard, assignor to Anciens 
Establissements Barbier, Benard & Turenne, So- 
ciete Anonyme, Paris, France. : 

1,806,386. Rotary Frequency Transformer. 
Paul E. Bunet, assignor of one-half to Societe 
Scieries de Gennevilliers, Gennevilliers, France. 
_ 1,806,392. Polyphase Electrical Instrument. 
Viladmir Genkins, Marseille, France. 

1,806,395. Poultry Light Control. Joseph B. 
mara, North Reading, Mass. : 

,806.398. Circuit Closer. ‘ranci ac 
Cazes tine loser. Frarcis M. Jacob, 
_ 1,806,410. Electric Incandescent Body. Walter 
Noddack and Ida Noddack, assignors to Siemens 
& Halske Corp., Siemensstadt, Germany. 

_ 1,806,435. Lighting Unit. Oscar Werner, as- 
signor to Westinzhouse Elec. & Mfz. Co. 

a 1,806,443. Thermal Release Device. Ernst 
Besag, assignor to Schiele & Bruchsaler Indus- 
triewerke, Baden-Baden, Germany. 

1,806,461. Equipment for Electric Vacuum 
Cleaners and the Like. Harry W. Holmes, as- 
signor to Regina Corp., Rahway, N. J. 

1,806,487. Cord Adjuster for Electric Irons 
ar Morawski, Springfield, Mass. 7 

-806,497. Automatic Crossing Gz abrie 
tg ly rossing Gate. Gabriel 
gt ts Train Control System. Philip X. 

ice, assignor to Miller Trai ; ( ‘ory 
Staunton. Va. ea er a 

1,806,507. Duplex Vacuum Tube Light. Rob- 
ert C. Smalley. assignor to Claude Neon Lights 

seen cae ane Heating Apparatus. Ed- 
win L, legand, assigno edwi Tieas 
i Pichanner a gnor to Edwin L. Wiegand 
wma Call Distributing Svstem. Herbert 

é rake, assig Teste Tnion Teleer: 
ce ye stg tern Union Telegraph 

1,806,546. Telephone 
Maurer, assignor of 


Mueller, Chicago, Ill. 


1,806,550. Liquid Fuel Burning Mechanist 
W alter W. Williams, assignor to Williams Oi. 
O-Matic Heating Corp., Bloomington, TI] 


1,806,557. Lamp Bulb Removing Mechanier 
Harold D. Grinrell, assignor to e ( A. ee, 
Co., Pittsfield, Mass. ed 


_ 1,806.575. Adjustable Insulator 
Ferdinand A. Ciraolo and John S. 
land, Cal. 
1,806,577. Directional! Radio System Fred- 
erick A. Kolster, assignor to Federal Telegraph. 
1,806,617. Synchronized Photographic and 
Sound Recording and Reproducing Mechanism. 
: bas. W. Ebling, assignor to Harrison W. Rogers 
ne. 5 
1,806,627. Binding Post. Walter E. Holland 
assignor to Philadelphia Storage Batterv Co. 
Philadelnhia, Pa. re ee a 
- 1,806,628. Air Motor Electric Generating and 
Storage System Fred L. Hunt, 
I erkins Corp., South Bend, Ind. 
_ 1,806,638. Television. Pierre Mertz, 
signor to American Tel. & Tel. Co 
1,806,646. Electrical Vanorizer. Tos¢ ph Poebin- 
oy » assignor of one-fourth to Roy M. Wolvir 


1.206.657. 


Ludvig 


Adolph A, 





System. Russell LL. 
one-fourth to George E. 


Supnort. 
Basher, Oak- 


assignor to 


as- 





Power Limiting Apparatus. Wm. 


T. Wintringham, assignor to American Tel. & 
Tel. 
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1,806,659. Power Unit Device. John O. 
Archibald, Lancaster, N. Y. 

1,806,666. Radio Broadcasting System. Ralph 
Brown, assignor to American Tel. & Tel. Co. 

1,806,674. Medical Cabinet for Light Ray 
Treatment. James A. Donohue, Philadelphia. 

1,806,729. Humidifier. Allan A. Aitken, 
Montreal, Quebec, Canada. 

1,806,746. Luminous Discharge Device. Lee 
Forest, assignor to De Fore-t Phonofilm 

New York, N. Y. 

1.806.750. Indicator. Geoerge C. Fairbairn, 
assignor to Texas Co., New York, N. Y. 

1,806,752. Automatic Spark Ketarder. Ray 
H. Floyd, assignor of forty-nine per cent to Irvin 
W. Powell and Irene E. Powell. 

1,806,754. Cable Signaling System. John J. 
Gilbert, assignor to Bell Telephone Labs., Inc. 

1.806,755. Anterna. Clarence W. Hansell, 
assignor to Radio Corp. of America. 

1,806,766. Circuit Interrupter. Milton H. 
Schoenberg and Lester Schon, San Francisco. 

1,806,773. Lighting Fixture. Wm. a 
Waters, Lakewood, Ohio. 

1,806,777. Electric Switch, Lee M. Wiley, 
assignor to Delta Electric Co., Marion, Ind. 

1.806.787. Incandescent Lamp. Ottmar Con- 
radty, Nuremberg, Germany. 

1,806,795. Railway Traffic Controlling Ap- 
paratus. Frederick T. Fereday, assignod to Un- 
ion Switch & Signal Co., Swissvale, Pa. 

1,806,796. Power-Circuit Control for Radio 
Receiving Systems. Howard A. Gates, assignor 
to Zenith Radio Corp., Chicago, III. 

1.806.813. Electron Tube Energizing Method 
and Apparatus. 3enjamin F, Miessner, assignor 
to Radio Corp. of America. 





Design patent 84,179. Electric Heater 


Earl C. Booth, Indianapolis, Ind 


1,806,815. Contact for Electric Circuits. 
Lorenz F. Muther, Newton Center, Mass. 

1,806,817. Railway Traffic Controlling Ap- 
paratus. Bernard E. O’Hagen, assigior to Un- 
ion Switch & Signal Co., Swissvale, Pa. 

1,806,820. Railway Signaling. Melvin A. 
Penrod, Henry S. Young, and Chas. A. Brooks, 
assignors to Union Switch & Signal Co., Swiss- 
dale, Pa. 

1,806,821. Switch Operating Device. Rudolph 
Popp, assignor to McGill Mfg. Co. 

1,806,830. Automatic Train Control. Paul J. 
Simmen, assignor to Simmen Automatic Rail- 
way Signal Co. Eden N. Y. 

1,806,831. Circuit Control of Train Control 
Systems. Paul J. Simmen, Eden. N. Y. 

1,806,843. Electric Lamp. Wilfred Dawson, 
London, England. 

1,806,844. Electrician’s Tape Gripper. Sam- 
uel ID. Dennis, Chillcothe, Mo. 

1,806,848. Means for Casting Large Accumu- 
lator Plates. John <A. Fullilove, Market Har- 
borough, England. 

1,806,852. Electric Lamp Shade avd/or Fit- 
ting. Sidney Wm. Hamlyn, [Lon‘on, England 

1,806,868 and 1,806,869. Miner's Lamp, and 
Electric Lamp Charged from Accumulators. Paul 
Welf, Zwickau, Germany, 

1,806,871. Sound Intensity Measuring System, 
Ward E. Bower, Washington, D. C. 

1,806,903. Transmitter Suspensior Arm, 
Harry H. Ide, assignor to American Electric Co., 
Inc., Chicago, Ill. 

1,806,914. Loud Speaker Motor. Chas. W. 
Peterson, Cincinnati, Ohio. 

1,806,915. Illuminated Sign. Eugene Pinkus, 
Toledo, Ohio. 


1,806,937. 





Electrical Switch in Oil Burning 
Equipments. Orville Alder Fogarty, assignor to 
Vilas Oil Bur-ers, Ltd., Cowansville, Canada. 

1.806,952. Electrode for Electric Welding. 
Walther Richter, assignor to A. O. Smith Corp., 
Milwaukee, Wis. 
5 Arc Welding Chill. Henry A. 
, assivnor to A. O. Smith Carn 
‘ . Method of Electric Arc Welding. 
Karl Strobel, assignor to A. O. Smith, Corp., 
Milwaukee, Wis. 

1,806,969. Clock Winding Mechanism. Arno 
W. Fowler, Highland, Ill 

1.806.970. Combustion Regulation. George H. 
Gibson, Upper Montclair, N. J. 

1,807,0 Synchronous Motor. Nicholas E. 
Methlin, assigror to Schneider & Co., Paris, 
France. 










1,807,010 and 1.897,012 Quartz Tuning 
Fork Drive and Multiplex Reproducing, respec- 
tively. Ranger, assignor to Radio 
Corp. of 


and 1,807,022. Magnetic Product 
of Makine the Same, and Radio 
I wrmer. respectively. Trygve D. Yensen, 
assignor to Westirghouse Elec. & Mfg. Co. 


1,807,027. Horn for Radio Speakers. Wm. A. 
Brockway, Marietta Township, Whatcom County, 
Wash 


1,807,030. Distribution Switch. George P. 


Edmonds, assignor to G. & W. Elec. Specialty 
Co., Chicago. 

1,807,033. Closure Clock. Harry J. Hansen, 
La Junta, Colo. 

1,807,056. Light Sensitive Element. Vladi- 
mir K. Zworkin, assignor to Westinghouse Elec. 
& Mfg. 

1,807,065. Telephone Dial Lock. Irving 
Greenberg, Brooklyn, N. Y. 

1,807,071. Electrically Heated Container for 
Molten Glass. Karl E. Peiler, assignor to Hart- 
ford-Empire Co.. Hartford, Conn. 

1,807,097. and 1,807,098. Magnetron Circuit 
Controlling Apparatus, respectively. Theodore 
Bodde, assignor to Regan Safety Devices Co., 
Inc., New York, N. Y. 

1,807,129. Portable Electric Lamp. Samuel 
H. Nuckolls, assignor to George F. Willis, At- 
lanta, Ga. 

1,807,140. Discharge Tube. Carl J.R.H. von 
Wedel, assigror to Electrons, Inc. 

1,807,143. induction-Motor Control System, 
Ferdinand Angerstein, assignor to Brown Boveri 
Corp., Baden, Switzerland. 

1,807,168. Loud Speaker. Wehrli D. Pack, 
assignor to Utah Radio Products Co., Inc. 

1,807,176. Method of Insulating High Fre- 
quency Transformers. Karl Schmidt, assignor 
to C. Lorenz Corp., Berlin-Tempelhof, Germany. 

1.807,177. Gas Discharge Tube. Johannes 
Michael Schmierer, assignor to Kadio /atents 
en ee 

1,807,190. Electric Regulation System. Walther 
Zock, and Karl Rath, assignors to C. Lorenz, 
Berlin-Tempelhof, Germany. 

1,807,191. Electrically Operated Valve. John 
R. Boyle, Chicago, Il. 

1,807,209. Speed Regulating System. Robert 
Herzog, assignor to C. Lorenz Corp., Berlin- 
Tempelhof, Germany. 

1,807,218. Electric Machine. Wilhelm Lange- 
wiesche, assignor to C. Lorenz Corp., Berlin- 
Tempelhof, Germany. 

1,807,226. Draft Controller. Lawrence M. 
Persons, assignor to Cook Electric Co., Chicago. 

1,807,228. Electric Fuse. James H. Starr, 
assignor to Electrical Engineers Equipment Co. 

1,807,252. Armature Winding, Cleveland H. 
Quackenbush, South Euclid, Ohio. 

1,807,261. Latching and Seal Receiving Struc- 
ture. David T. Wadsworth, assignor to Wads- 
worth Electric Mfg. Co., Covington, Ky. 

1,807,270. Visionograph Record and Method 
of Making the Same. Chas. E. Alberti, Chicago. 

1,807,280. Electric Motor Speed Controller. 
Chas. E. Carpenter, Hopewell Junction, N. Y. 

1,807,292. Translating Device. Abraham 
Joffe, assignor to Industrial Research Company, 
Cambridge, Mass. 

1,807,300. Radiofrequency Amplifying System. 
Reuben B. Benjamin, assignor to Benjamin Elec. 
Mfg. Co., Chicago, II. 

1,807,302. Control System for Burners. Mar- 
shall H. Braden, assignor to Nu-Way Corp., 
Rock Island, Ill. 

1,807,306. Thermostat. 
Rockford, Ill. 

1,807,326. Photo-Electric Cell. Samuel Ruben, 
assignor to Ruben Tube Co., N. Y. C. 

1,807,328. Regulation of Pumps, Compressors, 
Blowers and Like Machines. Thomas R. Warren, 
assignor to Imperial Chemical Industries, Ltd., 
London, England. 

1,807,330. Track Circuit System. Arba G. 
Williamson, assignor to Union Switch & Signal 
Co., Swissvale, Pa. 

1,807,331. Battery Charging Unit. Chas. A. 
Wright, assigror to Natioral Carbon Company. 

1,807,343. Radio Receiving Apparatus. Alexis 
Poncel, assignor of forty-nine per cent to Paul 
Desfosse, N. Y. C. 

1,807,344. Warning Device for Electric Push- 
Buttons, Etc. Benjamin Roth, St. Louis, Mo. 

1,807,349. Alternating Current Relay Em- 
ploying a Motor Element. Paul P. Sosinski, as- 
signor to Union Switch & Signal Co., Swissvale, 
Pa. 

1,807,359. Heater for 
Waters, Boston, Mass. 

1.807.366. Compressible Pile Rheostat. Virgil 
E. Woodock, assignor to General Electric Co. 

1,807,368. Method of and Apparatus for Op- 
erating Cable Telezraph Systems. Herbert An- 
gel and Tames W. Robinson, as-ignors to Western 
Union Telezraph Co., N. Y. C. 

1,807,375. Electric Condenser and Method of 
Removing Impurities from the Elements of or 
for Such Cordensers. Sylvester Boyer, assignor 
to General Electric Co. 

1,807,381. Cut-Out for Series Incandescent 
Street-Lighting Circuits and the Like. Henry 
E. Butler. assignor to General Electric Co. 

1,807,3863 Cabinet for Radio Receiving Ap- 
paratus. Carole A. Clarke, assignor to Victor 
Talking Machire Co. 

1,807,389. Cutout for Series Incandescent Street 
Licvhtirg Circuits and the Like. Harry R. Crago, 
as‘ignor to General Electric Co. 

: 1.207,398. Switch. Roy E. Fleek, Oil City, 

Pa 


Howard D. Colman, 


Propellers. Wm. 


1.807,406. Fefillable Electric Fuse. John H. 
Hickey, assienor to Hickey Fuse & Mfg. Co., 
San Francisco. Cal, 

1,807,410. Supporting Element for Electrical 
Devices. Frank H. Hubbard, assignor to Cutler- 
Hammer, Inc.. Milwaukee, Wis. 

1,807,411. Method of and Apparatus for 
Testiny Mag: etizable Objects. Elmer S. Imes, 
assigner to Magnet Analysis Corp., Long Island 
City, Hi, ¥ 
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RE A122 45724 Le 
your product as 
SN 





Tue type of stecl strip or sheets you 


use for a successful product depends 






on more complicated factors than mere 





tables of standard widths, gauges, 











weights, and chemical percentages. 


Your product is a distinct steel person- 





ality and should be recognized as 









such. v ‘Sharon Specifications’? begin 


with a definite, clear understanding of 








your particular product, its design and 


construction. A thorough analysis of 








its every requirement follows; then, in 





both Sharon Laboratory and Sharon 





Mills, development of the most efficient 





steel and the most economical form of 








that steel for profitable quality re- 
sults. v This all-inclusive Sharon Ser- 








vice—called *‘Sharon Specifications’’— 






is as necessary to your product as steel 


itself, because it determines the type 





of steel, and the correct recommenda- 








tions for best accomplishments. 


Experience the thorough contact of 





*Sharon Specifications’? with your 





problem — It pays. v We will gladly give 





you the details about this helpful en- 





gineering service. V Write usconcerning 









your particular strip or sheet problems. 


Sharon Steel Hoop Co., Sharon, Pa. 












Strip Steels 
SHARON eee 


** Nevastain”’ 


















BY Tia4 teeter sein Se 


Steel Sheets 
ASSURE SUCCESS 








W hat Is It Mad 


_ of three articles illustrating 

and describing the parts comprising 
a carbon-arc sun lamp. ELECTRICAL 
MANUFACTURING expresses its in- 
debtedness to National Carbon Company 
for providing the material for these 
articles. The last article will appear in 


an early issue 


Carbon-Arc 
Sun Lamp 











e of ? 


Parts and Raw Materials 


Part No. 
71-165 
171-166 
71-167 
11-170 
71-176 
71-238 
71-205 
T1-223 
71-287 
71-175 


11-173 
T1-286 


Name of Part 


Carbon Clutch 
Clutch Pawl 
Clutch Link 
Clutch Lever 
Dash Pot 


Dash Pot Ad- 
justing Screw 
Adjusting Screw 
Lock Nut 
Adjusting Screw 
Lock Washer 
Dash Pot Support 
(Model T1) 
Dash Pot Piston 


Dash Pot Swivel 
Dash Pot Spring 
(Model T1) 


T1-174 | Solenoid Link 


T1-174A\ 
11-172 


71-218 


11-284 


T1-288 
T1-289 


71-179 


11-247 


71-240 | Solenoid Plunger’ 


T1-240A\| Solenoid Plunger| 


11-241 
11-242 
11-216 





(Model T) 
Solenoid Link 
(Model T1) 
Solenoid Spring 
(Model T) 
Solenoid Link 
and Spring 
Cotter Pin 


| Toggle Spring 


(Model T1) 


| Yoke (Model T1), 


Yoke Screw 
(Model T1) 


| Yoke Nut 


(Model T1) 
Yoke Lock 
Washer (Model 
T1) 


(Model T) | 
(Model T1) | 
Solenoid 
Solenoid Guard | 
Solenoid Guard 


Screw 


T1-177 | Center Shaft 


11-211 
T1-262 


11-155 


Center Shaft Nut 
Center Shaft 
Lock Washer 


Upper Floor 


(Model T) 


T1-155A| Upper Floor 


(Model T1) 


T1-156 | Middle Floor 


71-189 


T1-162 
71-157 


11-257 


Upper and 
Middle Floor 
Taper Pin 


Carbon Support | 


Bracket 


Lower Floor 


| Lower Floor 


Shield 


No. Re- 
quired 


Material 


Copper 

Steel 

Brass 

Brass 

Die Cast 
Zinc Alloy 

Steel 

Steel 

Steel 

Steel 

Die Cast 
Zinc Alloy 

Steel 

Brass 


Brass 


Steel 


| Steel 


Steel 
| Steel 


Steel 


Steel 


Steel 


Steel 


Steel 
Copper 


| Mica 


Steel 
Steel 
Steel 


Steel 

Die Cast 
Aluminum 

Die Cast 
Aluminum 

Die Cast 


Aluminum 


| Steel 


Die Cast 


Aluminum 


| Die Cast 


Aluminum 


| Transite 
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Lazy Loafers +> _~ 


thrown out! 






a piece of Spauldite (Spaulding Laminated Bakelite) must 
do all of the work for which it is recommended...must have 
the electrical and mechanical strength ... moisture resistance... 
punching qualities, ply adhesion, flexibility, uniform thickness 


Laminated Bakelite) 
and other qualities required in the particular grade. 


F VV E RY L O T T E S T F D Spauldite is rigidly tested during every step of the manufactur- 
ing process and in its finished form. Every lot must meet the 

exacting specifications for its specific grade. 
F O R U N | F O R M | T Y Spaulding uniformity is particularly valuable in gear stock. It is 
your assurance that every tooth in a gear cut from Spauldite 


gear stock is a WORKER and not a LOAFER. 


Users find that gears last longer when they are cut from Spaul- 
dite. Gear cutters endorse its unusual machining qualities. If you 
use Laminated Bakelite gears specify SPAULDITE GEAR STOCK 
on your next order. 

Let us know for what other purposes you require Spauldite and 
we will be glad to send samples of the proper grades; also quote 


prices in sheets, rods, tubes, or finished parts. 


SPAULDING FIBRE COMPANY, Inc., Tonawanda, N.Y. 


Branches Ready To Serve You In 
484 Broome St., New York City 1325 San Julian St., Los Angeles, Cal. 
15 Elkins St., Boston, Mass. 1010 Beaubien St., Detroit, Mich. 
659 W. Lake St., Chicago, Ill. 2309 Hamilton Ave., Cleveland, Ohio 


i F d + | V4 141 North Fourth St., Philadelphia, Pa. 311 East Eighth St., Cincinnati, Ohio 
; pS) ie) au Ba) g qaiso ma es 1889 Mission St., San Francisco, Cal. 1516 Locust St., St. Louis, Mo. 


SPAULDING HARD FIBRE and ARMITE (Thin Fibre Insulation) 








T1-189 
T1-208 





T1-162 
T1-210 


_T1-206 
Beet 


T1-157 
T1-257 
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Part No. | 


No. Re-| 












































































Name of Part : Material 
quired | 
T1-210 | Support Bracket 
and Lower Floor | 
Taper Pin 2 | Steel 
T1-182 | Screen Guard— | 
Left 1 | Steel 
T1-183 | Screen Guard— 
Right 1 | Steel 
T1-204 | Chimney 1 Steel 
T1-206 | Right Side Par- 
tition 1 Iron 
T1-207 | Lower Left Side 
Partition 1 lron 
T1-208 | Upper Left Side 
Partition 1 Ascoloy 
T1-209 | Reflector 1 Steel— 
Chromium 
| | Plated 
T1-216 | Machine Screw, 
| No. 8—32 x 3 
| Rd. Hd. Steel 4 | 
T1-200 | Carbon Insulator 2 | Porcelain 
T1-168 | Guide Rod 4 | Steel 
T1-164 | Carbon Guide 2 | Bronze 
11-158 | Clutch Stop 2 Brass 
T1-253 | Carbon Guide 
| Insulator 2 | Mica 
T1-193 | Floor Insulator | 2 Transite 
T1-252 | Guide Rod | 
Insulator | Q | Porcelain 
T1-196 | Guide Rod Nut | 12 | Steel 
T1-255 | Guide Rod | 
| Washer | 4 | Steel 
T1-227 | Floor Insulator | 
| Screw | 8 | Steel 
T1-217 | Floor Insulator 
| Nut g | Steel 
T1-222 | Floor Insulator 
| Lock Washer 8 Steel 
T1-151 | Carbon Clamp 
and Guide 
(Upper Carbon | 
Holder) | & Bronze 
11-169 | Clamp Gib | 4 | Bronze 
71-224 | Carbon Clamp | 
| Screw 4 Brass 
T1-229 | Upper Carbon 2 
T1-230 | Lower Carbon 2 
T1-161 | Lower Carbon 
Support (Lower! 
Carbon Holder)| 1 | Bronze 
T1-266 | Carbon Support 
| Insulating 
| Washer | @ | Mica 
T1-202 | Carbon Support | Bie 
Insulator 1 Mica 
T1-199 | Carbon Support | ; 
| Bracket Bushing) 2 Micanite 
T1-254 | Carbon Support a 
Bracket Insulator, 2 | Mica 
T1-267 | Carbon Support | 
Bracket Insulat-| | 
| ing Washer Q | Mica 
T1-231 | Carbon Support | 
Screw, 2 | Steel 
T1-191 | Carbon Support 
Washer 2 Steel 
T1-103 | Carbon Support 
| Nut 9 | Steel 
T1-237 | Carbon Support 
Lock Washer Steel 
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Coil questions best 


answered before products 
reach the blue-print stage 





GENERAL CABLE CORPORATION 


EXECUTIVE OFFICES: 420 LEXINGTON AVENUE, NEW YORK e¢ 


If you are developing new products, 
will your coil requirements be met 
with the least amount of costly ex- 
perimentation—the greatest economy 
from the very start? 


When you are re-designing old 
products, can coils different in type, 
size or form effect unsuspected 
economies in the electrical or mechan- 
ical aspects of those products? Can 
the methods of assembly be improved 
by the adoption of new construction 
developments? 


General Cable's coil experience is 
unusually broad. It has been en- 


riched by the production of millions 
of coils of all types, for a great variety 
of applications. Out of such experi- 
ence, enhanced by chemical and 
physical research in well-equipped 
laboratories, come coil economies, 
answering many design problems. 


Our coil engineers welcome an 
opportunity to review your coil re- 
quirements, and submit their findings. 
If you already have products in the 
blue-print stage of development, 
improvements may be effected before 
production begins. A letter to General 
Cable headquarters will bring a Coil 
Engineer from our nearest office. 


What do you make? 
Does it use coils? 
Call General Cable! 





OFFICES IN PRINCIPAL CITIES 


Electrical Materials, Parts and Equipment for Your Use 


NEW PRODUCTS 





Aminco Mercury Relay 


American Instrument Co., 774 Girard 
St., N. W., Washington, D. C. Aminco 
super-sensitive mercury relay, which is 
actuated on 4 
milliamperes at 
3 volts, and will 
relay 1000 watts, 
10 amps. at 110 
volts or 5 amps. 
at 220 volts. It 
operates on eith- 
er DD. Cer A. ©. 
This instrument 
was designed for 
use in ‘the con- 
trol of temperature, pressure, humidity, 
vacuum, etc. It acts as a trigger to 
relay a larger amount of current used for 
operating motors, heaters, solenoid 
valves, etc. It can be used in an ampli- 
fied vacuum tube circuit, and may thus 
be used in experiments where a photo- 
electric cell controls a circuit by the 
varying degrees of light which fall upon 
it. 





Bench Mountings for Nut Setter 


R. G. Haskins Co., 4636 W. Fulton 
St., Chicago. Many types of bench 
mountings are now available for the 
electric screw driver and nut setter de- 





scribed in the March issue of ELECTRICAL 
MANUFACTURING. One of these is for 
mounting on top of the bench and is 
suitable for applying screws and nuts to 
light articles that can be held in the 
hand. Vertical adjustment is provided, 
and the unit can be swiveled and locked 
at any angle in either a horizontal or 
vertical position so that the bit can be 
held in a convenient position to the 
operator. A split ring holds the motor 
unit firmly, at the same time permitting 
quick removal when necessary. For cer- 
tain kinds of work a flexible shaft drive 
can be added. Another mounting en- 
ables the unit to be mounted under the 
bench, as shown in the accompanying 
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illustration. The support, which holds 
the unit vertical, is a combination of a 
cast-iron tripod and a steel shaft secured 
to the underside of the base. Special 
chucks, lined with cork are being used 
with this equipment for assembling 
molded telephone parts. Only the bit, 
wrench or other tool projects above the 
top of the bench. 


Moulded Gang Resistor 


International Resistance Co., 2006 
Chestnut St., Philadelphia, Pa. Gang 
resistor, consisting of the usual metal- 
lized resistor with ceramic body and 
cast metal ends including soldering lugs, 





and provided with a special cast metal 
center support so that the resistor may 
be mounted, along with any other com- 
bination of resistors, to form a gang 
resistor. Each unit is separate. The 
units are placed side by side and a rod 
is slipped through the aligned holes. 
End brackets and nuts on the rod com- 
plete the assembly. Any desired com- 
bination of resistors may be assembled, 
with a choice of %, 1 and 2 watt units 
of any resistance value required. 





Dunco Midget Relay 
Struthers Dunn, Inc., 136 Juniper St., 
Philadelphia, Pa. Dunco midget relays 
measure only 1% by 2% in. They are 





used in radio manufacture, in signalling 
equipment, for instruments, and many 
other purposes. There are eight varie- 
ties of contact arrangement. This relay 
will handle up to five amperes and oper- 
ate on from 6 to 120 volts A.C., 60 
cycles, or 24 volts D.C., depending upon 
the coil used. 


Pentode for Battery Receivers 


Sylvania Products Co., Emporium, Pa. 
SY-233 Pentode power amplifier, a 2- 
volt power tube developed to afford 
improvement in bat- 
tery receiver perform- 
ance. It is said that 
with this tube battery 
receiver may give per- 
formance comparable 
with that which may 
be obtained with the 
new automobile series 
of tubes or with the 
standard A. C. tubes. 
The power output cor- 
responds to that cv" 
tained with a SX-171A 
operated with 180 aU 
volts applied to the SY - 233 
plate. The tube em- 
ploys a standard Y 
type base, and is the 
same physical size as the SY-227. 





Dilecto—Avn Insulating Material 


Continental Diamond Fibre Co., New- 
ark, Delaware. Dilecto is the name of 
an insulating material that is said to 
have high electrical insulating properties 
as well as high thermal insulating effi- 
ciency. It is odorless, and does not 
attract odors, says the manufacturer. It 
is finding use as breaker strips on elec- 
tric refrigerator cabinets. Dilecto is also 
said to be highly resistant to alkali solu- 
tions and to moisture. It is available 
in sheets, rods, and tubes. It can be 
readily machined, and the price is no 
higher than other similar insulating ma- 
terials, 


Photolytic Cells 


Arcturus Radio Tube Co., Newark, N. 
J. Two cells designed to be utilized 
in equipment where space is limited. 
They are designated as Type P-23 and 
P-27. P-23 is a tubular type of cell, 254- 
in. high by 1 5/32 in. wide. P-27 mea- 


ARCTURUS 
P 23 





sures 1 5/16 in. high by 1 1/16 in. wide. 
These cells are said to be non-micro- 
phonic and to require no polarizing 
potential. Background noise is said to 
be entirely eliminated. 
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NOTHING is left to chance in the making of Roebling Magnet 
Wire. Every operation—from drawing the copper to spooling 
the finished product for shipment—is performed in the Roebling 
Plant. The superlative quality for which Roebling Magnet Wire 
is noted is guarded every step of the way. 


Round, square and rectangular types of Roebling Magnet Wire 
are available in a wide range of guages and in a variety of cov- 
erings including cotton, asbestos tape and cotton, silk, enamel, — Magnet Wire » Heater Cord » Lamp 


° ° ° Cord » Special Portable Cords » Enam- 
paper, enamel and single silk, and enamel and single cotton. dd Gts *& Settoateak, = 


Solenoids » Automotive Cables » Ap- 


Your inquiry regarding these Roebling Products or any of the —paratus Control Cables » Instrument 
e Wire and Cables ® AnnunciatorWire » 

others listed would be welcomed by our nearest office. Radio Wires » Rubber Covered Fixture 
Wire » Heat Resisting Wire » Moving 

’ Picture Cord » Stove Wire, Solid and 

JOHN A. ROEBLING’S SONS COMPANY + TRENTON, N. J. Sinended 4 Aadawide casiets of ellen 
Atlanta Bost n Chicago Cleveland Los Angeles New York wires and cables. 


Philadelphia Portland, Ore... San Francisco Seattle Export Dept., New York, N. Y. 


ELECTRICAL WIRES AND CABLES 





Wide-Inner Single-Row Ball Bearings 

Standard Steel & Bearings, — Inc., 
Plainville, Conn. SRB wide-inner single- 
row bearings with dimensions the same 





as SRB single-row maximum capacity 
bearings except that the inner ring has 
the same width as that of the double- 
row bearing of corresponding sizes. The 
additional width of the inner ring per- 
mits the bearing to be used without a 
lock nut, thus effecting a saving in the 
cost. This bearing is recommended for 
electric motors and other applications 
where only a locating or nominal thrust 
is present. There is a variety of sizes 
available. 


Internal Growler 


P. E. Chapman Electrical Works, 1820 
Chaouteau Ave., St. Louis, Mo. A de- 
vice for testing stators for short cir- 





cuits. 
motors from fan sizes to 50 hp. 
also be used for testing armatures. 
instrument operates from any 60 cycle 


This growler may be applied to 
It may 
The 


light circuit. It weighs 3% lbs. and can 
be conveniently carried in a tool bag. 


Victron, a Molding Compound 


Naugutuck Chemical Co., 1790 Broad- 
way, N. Y. Victron, the trade name for 
a thermoplastic, metal sterine. The ma- 
terial is colorless, transparent, and may 
be compounded with any desired fillers 
or colors, to produce any shade. Victron 
has a specific gravity of 1.06, a hardness 
on the MOH scale of 2-3, a softening 
point of 93 degrees, a transverse strength 
of 7000 to 8000 Ibs. per sq. in., a tensile 
strength of 3300 to 4000 Ibs. per sq. in., 
a deflexion under load (5000 Ibs. per sq. 
in.) of 0.118 in., and a coefficient of ex- 
pansion of 0.000099 in. per in. per degree 
C. All of these properties may be 
changed over a wide range by addition 
of suitable fillers. Victron is said to be 
one of the few insulating materials 
which will withstand high frequency 


voltage. It has been tested at fre- 
quencies of 75,000 kilocycles without 
being noticeably affected. This ma- 


terial does not absorb moisture, nor is 
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it affected by most acids and alkalies. 
Victron may be machined without dif- 
ficulty and molds readily. Temperature 
required for molding ranges from 120 to 
140 degrees C., and a pressure from 300 
to 500 Ibs. per sq. in. It is readily ex- 
truded. It is available in sheets, cyl- 
inders and rods, as a molding powder or 
in the form of a varnish. 


Midget Flexible Coupling 


Morse Chain Co., Ithaca, N. Y. This 


Midget coupling is a miniature counter- 
part of the Morse Chain-and-Sprocket 





coupling that has been used for installa- 
tion up to 5,000 hp. The coupling con- 
sists essentially of two sprockets 
wrapped by a chain. The new coupling 
is designed for shaft sizes up to one 
inch in dia. After shafts are aligned, 
the coupling is installed by placing 
cotter pins in the chain. This coupling 
requires no lubrication. The two halves 
of the coupling may be interchanged. 
It is said to run equally well in either 
direction, at either low or high speed. 
It permits free end float. It is available 
in three sizes. 


Small, Self-Contained Synchronous 
Motor 


Meisner Mfg. Co., 520 S. Clinton St., 
Chicago Self-contained synchronous 
motor for attachment to various mech- 
anisms such as electric clocks, toys, elec- 
trical novelties, window displays, etc. 
This motor is mounted by use of two 
screws or other simple fastening means. 
The manufacturer points out that no 


great amount of skill is needed in apply- 
ing this motor, it being necessary only 





to mesh the pinion of the motor to the 
gear of the mechanism. The meshing 
need not be within particularly close, 
since no bearing locations or alignment 
problems are involved. The motor is 
manually operated by a finger piece 
mounted on the armature shaft. The 
complete unit measures 24% by 1% by 
1% in. The armature shaft is journaled 
in two bronze bearings which are 
mounted on each end of an oil chamber. 
This motor operates on 110 volts, 60 
cycles, A.C., at the rate of 300 rpm. The 
motor consumes 234 watts. 


Worm Gear Reducer for Small 
Motor Drives 


W. A. Jones Foundry & Machine Co., 
4401 W. Roosevelt Rd., Chicago. Three 
worm gear speed reducers for small elec- 





tric motor drives up to 7 hp. capacity. 
Worm is made from a low-carbon, nickel 
steel forging that is hardened to increase 
strength and wearing qualities and to 
provide for a low coefficient of friction. 
The wheel is made of a specka nickel 
phosphor bronze alloy. The gear shaft 
—a high carbon steel forging—extends 
out on both sides of the housing so that 
machines can be driven from right or 
left-hand side or both. A metal cap, or 
shaft guard, covers one shaft and is 
easily removed. Both the gear shaft 
and the worm shaft are mounted on 
roller bearings. 


Reversing Starter for Small A. C. 
and D.C. Motors 


Cutler-Hammer, Inc., 12th and St. 
Paul Ave., Milwaukee, Wis. Across- 
the-line reversing starter for D.C. and for 





A.C. polyphase motors up to 3 hp. These 
starters are designed for use with 
motors on hoists, lifts, garage doors, 
small machine tools, and other equip- 
ment where a_ half-time, intermittent 
duty reversing starter is required. Re- 
versing is accomplished by means of 
two mechanically interlocked magnetic 
contactors which are controlled from a 
remote point by means of a separate 
pushbutton master station. Overall size 
of starter is 7-1/16 wide by 8-7/16 high 
by 4-7/16 deep. Contactors are a new 
three-pole design. Contacts are silver 
to silver. Magnet structure consists of 
a laminated frame with a shading coil 
for A.C., and a brass shield for D.C. 
Two types are available SRA, arranged 
for two-wire control, and which has a 
maximum capacity of 1 hp., and SRB, 
which can be used either for two or 
three wire remote control. Blowouts 


are provided to give maximum capacity 
of 3 hp. 
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In Adopting 
SRB Lubri-Seal 
BALL BEARINGS 


Weleo Electric Motors 
Now Require Less Parts 
—Less Machining 


. is a case where changing to SRB Lubri-Seal 






Ball Bearings not only provided lubrication and 





ee 









Sian maintenance economies but was directly responsible 
ay for substantial savings in manufacturing costs as well. 
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The B. A. Wesche Electric Co., by redesigning the 














[| end bell castings of their Welco Electric Motors to 
Cay a N Ee house the SRB Lubri-Seal were able to do away with 
BAN NSS SS individual hub caps previously used. Mounting the 

Wut i 






————— Lubri-Seal bearing with shielded side toward the 
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motor also permitted the elimination of the felt 
Rist aimed seals necessary on previous models. 

Actual savings in parts is not the only economy to 
be considered . . . subsequent reductions in machin- 


ing time and assembly labor are equally important. 


armature supports ... carrying thrust and radial 








loads with least power loss . .. maintaining the 





centering of the rotor through years of intensive 


) 
| 
| 
| 
| 
Then too, SRB Lubri-Seal Ball Bearings are rigid 
I 
| 
I 
I 
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service. 






STANDARD STEEL AND BEARINGS INCORPORATED 





DIVISION OF MARLIN-ROCKWELL CORPORATION 





Plainville 





Connecticut 


Outlet Cap 


Ampex, Inc., 195 Morgan Ave., Brook- 
lyn, N. Y. Outlet cap, wired like an- 
other outlet cap 
with the addi- 
tional advantage 
of making an out- 
let always avail- 
able. Referring to 
the illustration, it 
is seen that the 
cap incorporates 
an outlet in its 
design, in which 
another cap of 
similar design can 
be plugged. The 
body of the cap is made of phenolic 
resinous material. 





Productimeter for Measuring Wire 


Durant Mfg. Co., 1918 N. Buffum St., 
Milwaukee, Wis. Productimeter is the 
name of this device for metering wire. 
Measuring wheels can be furnished with 
a straight milled surface, a cross knurled 
surface or a composition rubber surface 
for accommodating different types of 
material to be measured. Frame, brack- 
ets and counting mechanism case of the 
Productimeter is finished in a_ baked 





black enamel especially prepared to ren- 
der the device impervious to moisture. 
It can be furnished with the counter 
facing front, back or to the side of 
measuring wheels, and with the measur- 
ing device operating in either clockwise 
or anti-clockwise rotation. The device 
operates at a speed of from 400 to 600 
feet per minute depending on the style 
required. It measures wire or other 
similar materials of from .005 to ™% in. 
thickness. 


——_._. 


Combination Multi-Speed Drive and 
Motor 


Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. Multi-speed reduc- 
tion gear unit built in combination with 





a standard A. C. motor. It is con- 
structed to give four different speeds to 
the output shaft at constant horsepower. 
The unit is known as the Westinghouse- 
Wise Multi-Speed Drive, and is appli- 
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cable to industrial applications requiring 
more than one speed and having an out- 
put ranging from % to 7% hp. With 
this drive, the speed of the driven ap- 
paratus may be changed instantly while 
the motor is running at full speed and 
under full load. All gears are constantly 
in mesh. The gear unit is mounted on 
a standard induction motor. Ball bear- 
ings are used on both motor and gear 
unit. Units are available that cover a 
wide range of speeds. 


Time Delay Relays 


Electrical Engineering & Equipment 
Co., Long Island City, N. Y. Line of 
time delay relays of different varieties. 





Special mention is made of the Triple E 
mercury tube switch time delay relay. 
This is instantaneous self recycling. It 
is an accurate timing relay, either cir- 
cuit opening or circuit closing and is 
independent of surrounding temperature 
and other conditions. 


Adjustable Growlers 


Ideal Commutator Dresser Co., Syca- 
more, Ill. Adjustable growler, an elec- 
trical device specially adapted for lo- 





cating shorts, grounds, and open circuits 
in armatures, stators and coils. They 
are made in two types for use on arma- 
tures and stators of the smallest motors 
and generators to the largest. The ad- 
justable feature makes them adaptable 
to various slots and proper span of coils 
of armature or stator being tested. The 
growler windings are enclosed in a metal 
case for protection against mechanical 
injury. Essentially the growler is an 
open magnetic circuit transformer with 
primary only, the wire on the iron core 
of the armature or stator coil acting as 
secondary when magnet circuit is 
closed. The external growler is made in 
five sizes for armatures from % to 30 
in. in dia. These operate on A.C., 110 
volt, 60 cycle. Internal growlers are 
made in two sizes for stators with open- 
ings from 5% to 60 in. 


Eveready Radio Tubes 


National Carbon Co., Cleveland, Ohio. 
Tubes to be shown at the June trade 
show of the Radio 
Manufacturer Asso- 
ciation at Chicago 
will include pen- 
todes and _ three 
tubes for automo- 
bile sets and D.C. 
sets. These tubes 
will feature the 
four-pillar con- 
struction which the 
manufacturer be- 
lieves is an impor- 
tant feature in the 
support of the 
heavy elements of 
the tube as well as 
in the spacing of 
the elements so as 
to allow a maximum of clearance be- 
tween electrodes, 





Quarter Horse-Power Motor 


Robbins & Myers Sales, Inc., Spring- 
field, Ohio. Quarter hp., 1750 rpm., split 
phase motor for use on washing ma- 
chines and similar appliances. This 
motor weighs nineteen pounds. The 
armature shaft is said to be extra large. 
Bearings are sleeve, wool yarn lubri- 
cated. Motor can be mounted in any 
position. Starting switch is of centrif- 
ugal type with wiping leads constructed 
for minimum friction wear. Leads are 
brought out through a molded block 
which can be quickly removed to permit 
reversal of rotation by changing the 
leads. The rubber cord entering the 
block is automatically held in place in 
a manner which prevents strain on the 
lead connections. A soft molded rubber 
plug is furnished with each motor, 





Motor Designed for Quiet Running 


Leland Electric Co., Dayton, Ohio. 
Repulsion induction, cradle mounted, 
sleeve bearing motor, which is said to be 





unusually quiet in operation due to the 
use of an endless concentrically as- 
sembled garter spring mounted as a 
resilient medium between the hub of the 
bearings housing and an outer race sup- 
port. Designed especially for refrigerator 
compressors. It is said that with this 
resilient mounting the center line of the 
shaft is maintained within .010 in. of an 
imaginary stationary line parallel to the 
base of the motor. There are also two 
compression springs so installed as to 
absorb the shock of starting. The manu- 
facturer also claims that magnetic noises 
have been reduced to the minimum by 
the proper determination of slot ratios. 
The brushes are lifted off the commuta- 
tor as the armature comes up to speed. 
The entire construction is said to be 
simple, with all parts accessible and in- 
terchangeable. 
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Sth Annual Radio World’s Fair 
and Electrical Exposition 
Madison Square Garden, New York, Sept. 21 to 26 


RADIOwoELECTRICAL 
EXPOSITIONS 


IN NEW YORK 


OR the past ten years these widely advertised and 
publicised expositions have been consistently suc- 
cessful both from the standpoint of trade and consumer 
attendance and in volume of orders written by the 


exhibiting manufacturers. 


These shows are recognized by the manufacturer, the 


trade, and the consumer alike as authoritative and out- 


These shows are vast market places in which manu- 
facturers, by actual demonstrations of their prod- 
ucts create consumer interest and stimulate sales to 
the trade. Every household electrical appliance can 
be profitably shown at these two expositions. 
Exhibition space rates are most reasonable. For 
floor plans and full particulars write or wire. 
RApDIo WoORLD’s FAIR & ELECTRICAL 


EXPOSITION 
1904 Times Building, New York City 


CHIcAco RADIO SHOW & ELECTRICAL 
EXPOSITION 
127 N. Dearborn Street, Chicago, Illinois 
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AND CHICAGO 


standing advertising and merchandising events, enabling 
manufacturers to display and demonstrate their products 
to the trade and public of the two richest and most 


important market centers in the country. 


Since jobbers and dealers are selling both radio and house- 


hold electrical apparatus, our audiences are receptive to 


and interested in displays of all home electrical appliances. 


DEMONSTRATION SELLS APPLIANCES 


10th Annual Chicago Radio Show 
and Electrical Exposition 
Coliseum, Chicago, Oct. 19 to 25 
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MATERIALS, PARTS and EQUIPMENT 


used in Fabricating the finished electrical product 


ON THIS and each alternate page following, is a reader service, 
giving you a Classified Index of the makers of those materials, 
parts and equipment that you use in fabricating your electrical 


product. 


The names shown are the leaders in their fields. All 
of them are dependable sources of supply. The suggestion is made 


that their advertising be referred to for detailed information, nearest 
branch office, etc. All product headings are arranged alphabetically, 
and then the makers of each product are listed alphabetically. 
To locate the page number of a manufacturer's advertisement, refer to 
advertisers’ index two pages removed from back cover. 














ARMATURE 

Bearings See Bearings. 

Coils. See Coils, Finished. 

Core Punchings. See Discs, Armature. 

Discs and Laminations. See Discs, Armature. 

Driers. See Ovens. 

Growlers. See Testers, Coil. 

Impregnators, Vacuum. See Ovens, Industrial. 

Notching Machines. See Notching Machines, Armature. 

Paper. See Paper Insulating. 

Pegs and Wedges. See Pegs, Armature. 

Testers. See Testers, Coil. 

Trouble Shooters. See Testers, Coil. 

Winding Machines. See Winding Machines, Armature. 
ARMS, Flexible. See Tubing, Flexible Metallic. 
ASBESTOS 

Covered Cord. See Cord, Heater. 

Wire. See Wire, Insulated. 

Yarn and Thread. See Yarn and Thread. 

ASBESTOS 
Sheet, Paper, Mill Board, Lumber, Switchboard, Slabs and 

Barriers. 
Ambler Asbestos Shingle & Sheathing Co., Ambler, Pa. 

(Ebonized. ) 


BARS, Commutator 

Homer Commutator Co., 4748 Hough Ave., Cleveland. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
BATTERY GAGES. See Instruments, Pocket. 
BEAD CHAIN. See Chain, Socket. 


BEADS, Insulating 

American Lava Corp., 1425 William, Chattanooga, Tenn. 

Dunco. See Struthers Dunn, Inc. 

Fish Spine. See Struthers Dunn, Ine 

Struthers Dunn, Inc., 134 N. Juniper, Philadelphia. Pa. 

BEARINGS, Ball and Roller 

Federal Bearings Co., Inc., Poughkeepsie, N.° Y. 

Gurney Ball Bearing Div., Marlin-Rockwell Corp., 402 
Chandler, Jamestown, N. Y. 

Hoffman. See Norma-Hoffman Bearings Corp. 

Norma-Hoffman Bearings Corp., Stamford, Conn. 

8.K.F. Industries, 40 E. 34th St., New York, N. Y. 

BEARINGS, Oil-Less 

Continental-Diamond Fibre Co., Newark, Del. 

Nolu Oilless Bearing Co., 2 E. Johnson (Germantown) 
Philadelphia. 

BEARINGS, Phosphor Bronze 
(For Armature Shafts) 

Bunting Brass & Bronze Co., Toledo, Ohio. 

BELTS, LEATHER 

Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, II. 

BENCH LEGS, Steel. See Factory Furniture & Equip- 
ment. 

BiIMETAL. See Thermostatic Metal. 

BINS, Tool. See Factory Furniture & Equipment. 

BLOWERS, Appliance 

Delco Appliance Corp., Rochester, N. Y. 
(For Hair Dryers, Vacuum Cleaners, Automobile Heaters, 
Household & Marine Ventilation) 

BLOWERS, Armature 
(For Dusting out Motors) 


_ Commutator Dresser Co., 1008 Park Ave., Sycamore, 


Sturtevant Co., B. F., (Hyde Park), Boston, Mass. 
BOARD, Fuller, Press, or Fibre. See Paper, Insulated. 


—s Sheet Steel. See Cabinets, & Boxes, Sheet 
Steel. 
BOXES, Wood. See Cabinets & Boxes, Wood. 
BRASS TUBING. See Tubing, Brass & Copper. 
BREAKERS, Circuit. See Circuit Breakers. 
BRIDGES, Wheatstone. See Instruments, Laboratory 
Standard. 

BRONZE, Phosphor. See Phosphor Bronze. 
BRUSH HOLDERS. See Brushes, Commutator. 
BRUSHES, COMMUTATOR 
General Electric Co., Schenectady, N. Y. 
Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 

z 


MEISSNER 


QUALITY 


COILS WINDING 
MEISSNER \ Machinery 


520 S. Clinton St.,Chicago, U.S.A. 


COIL 





BUSHINGS, Molded. See Molded Insulation. 
BUSHINGS, Porcelain. See Porcelain. 
BUSHINGS, Armature Shaft 

Bunting Brass & Bronze Co., Toledo, Q. 


CABINETS AND BOXES, Sheet Steel 
Stamped and Turned-up Boxes and Cabinets. 

Angle Steel Stool Co., Plainwell, Mich. 

Corcoran Lamp Co., Thos. J., Cincinnati, O. 

Lewis Products Co., M. J., 4890 Spring Grove Ave., Cin- 
cinnati, O 

Robbins & Myers, Inc., Springfield, O. 


CABINETS AND BOXES, Wood 
Signal Elec. Mfg. Co., Menominee, Mich. 


CABLE. See Wire; also Cord, Flexible. 


CANDLES, Fixture 
Brandywine Fibre Products Co., 1402 Walnut, Wilmington. 
Cleveland Container Co.. 10330 Berea Rd., Cleveland, Ohio. 


CASTINGS, Aluminum 
Western Foundry Co., Kedzie Ave., at 36th, Chicago, Ill. 


CASTINGS, Die 

Allied Die-Casting Corp., 43rd Ave & 38th St., Tong 
Island City, N. Y. 

Barnhart Bros. & Spindler, Monroe & Throop Sts., Chi- 
cago, Ill. 

Newton Die Casting Corp., 146 Munson, New Haven, Conn. 

Paragon Die Casting Co., 2701 N. Crawford Ave., Chicago. 

Phoenix Die Casting Co., 21 Illinois, Buffalo, N. Y¥ 


CASTINGS, Grey Iron 
Western Foundry Co., Kedzie Ave. at 36th St., Chicago, Ill. 


CEMENT, Commutator 

Conductalute. See Technical Products Co. 

Fillute. See Technical Products Co. 

Fixkwick. See Technical Products Co. 

— Commutator Dresser Co., 1008 Park Ave., Sycamore, 
1 


ll. 
Technical Products Co., (Sharpsburg Station), Pittsburgh, Pa. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


CEMENT, Liquid Porcelain 

Technical Products Co., (Sharpsburg Station), Pittsburgh. 
“‘Anchorlute’’, ‘‘Color-Bestos’’, ‘‘Fillute’’ 

“‘Marblute’’, 


e 
“Insa-Lute’’, “‘Patch-O-Namel’’ 


“‘Thermoid’’ 

CHAIN, Socket 

Bead Chain Mfg. Co., Bridgeport, Conn. 

CHAIRS, Steel. See Factory Furniture & Equipment. 

CHATTERTON’S COMPOUND. See Wax & Com- 
pounds, 


CIRCUIT BREAKERS 
Air and Oil Circuit Breakers and Oil Break Switches. 
Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee, Wis. 
General Electric Co., Schenectady, N. Y. 
Sentinel. See Westinghouse Elec. & Mfg. Co. 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
Minneapolis, Minn. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


CLIPS, Fuse. See Fuse Clips. 
CLOTH GEARS. See Gears and Pinions, Composition. 
CLOTH, Wire 
(Mesh Stock for Radio Tube Screens.) 
Roebling’s Sons Co., John A., Trenton, N. J. 
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A&A COILS 


Established 1924 


Electrical Coil Winding Co. 
2731 Saunders St., Camden, N. J. 

















High dielec- 


tricstrength Spine 
and heat re- * 
eo ae 


“ee 


sistance. 
Ball and 
socket con- 
struction. 


struction INSULATORS 


samples STRUTHERS DUNN, INC. 
134 North Juniper Street, Philadelphia, Pa. 









For further information on 
these products, consult the 
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CLOTH, Insulating 

Acme Wire Co., New Haven, Conn. 

Armatite. See Mica Insulator Co. 

Consumers Rubber Co., 1302 Ontario, Cleveland. O. 
Continental-Diamond Fibre Co., Newark, Del. 

General Electric Co., Section M-3212, Bridgeport, Conn. 
Mica Insulator Co., 200 Varick, New York, a ie 
Mitchell-Rand Mfg. Co., 19 Vesey, New York, N. Y. 
Spaulding Fibre Co., Tonawanda, N. Y. 

Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


CLUTCHES & COUPLINGS, Transmission 
Flexible, Magnetic, Automatic & [Pneumatic Types. 
Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee, Wis. 
(Magnetic. ) 
Delbee Rubber Co., Syracuse, N. Y. (Rubber.) 
General Electric Co., Schenectady, N. Y. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


COIL (Coils) 
Armature and Field. See Coils, Finished. 
Choke (Radio). See Radio Receiver Parts. 
Driers & Impregnators. See Ovens. 
Electromagnet. See Coils, Finished. 
High Frequency. See Radio Receiver Parts. 
Honeycomb. See Radio Receiver Parts. 
Impregnators, Vacuum. See Ovens, Industrial. 
Induction. See Coils, Finished. 
Radio. See Radio Receiver Parts. 


Resistance. See Units, Rods & Grids; also Radio Re- 
ceiver Parts. 
Spreaders. See Winding Machines, Armature and Field. 


Tamping Tools. See Tools, Coil Tamping. 

Taping Machines. See Taping Machines, Coil. 

Testers. See Testers, Coil. 

Winders, Armature and Field Coil. See Winding Ma- 
chines, Armature & Field Coil. 

Winders, Induction Coil. See Winding Machine,s Induc- 
tion Coil. 

Wire Tension Devices. 


COILS, Finished 

Armature, Field, 
Solenoids. 

Acme Wire Co., New Haven, Conn. 

American Enameled Magnet Wire Co., Port Huron, Mich. 

Anaconda Wire & Cable Co., 25 Broadway, New York, N. Y. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

Coils, Inc., 1183 Eddy, Providence, R. I 

Coilton. See Polymet. 

Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee, Wisc. 

Easton Coil Co., 22-17 41st Ave., Long Island City, N. Y. 

Electrical Coil Winding Co., 2731 Saunders, Camden, N. J. 

General Cable Corp., 420 Lexington Ave., New York, N. Y. 

Inca. See National Elec. Products Co. 

—" Engrg. Corp., 22-14 40th Ave., Long Island City, 


Meissner Mfg. Co., 520 S. Clinton, Chicago, Il. 
National Elec. Products Corp., Inca Mfg. Div., Fort Wayne, 


See Racks, Wire Reel. 


Electromagnet, Induction Coils and 


Ind. 
Polymet Mfg. Corp., 833 E. 13th St., New York, N. Y. 
Roebling’s Sons Co., John A., Trenton, N. J.  (Solenoids.) 
Supreme Elec. Products Corp., 425 8. Clinton Ave., 

Rochester, N. Y. (Electromagnets. ) 
Varely Duplex Magnet Co., 136 Seventh, Jersey City, N. J. 

(Electromagnetic only.) 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
COMMUTATOR 

Bars. See Bars, Commutator. 

Brushes. See Brushes, Commutator. 

Cement. See Cement, Commutator. 

Lubricants. See Compounds, Commutator. 

Slotters. See Slotting Machines & Tools, Commutator. 

Stones & Dressers. See Stones, Commutator. 

Truing Devices. See Tools, Commutator Truing. 
COMMUTATORS 
Homer Commutator Co., 4748 Hough Ave., Cleveland, Ohio. 
Westinghouse Electric & Mfg. Co.,. East Pittsburgh, Pa. 
COMPOUNDS, Commutator 
Kester Solder Co., 4210 Wrightwood Ave., Chicago, Ill. 
COMPOUNDS, Insulating. See Wax & Compounds. 
CONDENSER TUBING. See Tubing, Brass & Copper. 
CONDENSER UNITS, Refrigerator 
Wolverine Tube Co., 1431 Central Ave., Detroit, Mich. 
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NOLU OILLESS 
‘BEARINGS 


WOOD IMPREGNATED 


Adapted for high or low speed machinery. Never 
need oil. Increase output. Keeps materials free 
from soil through elimination of oil. “Thrive on 
Neglect.”” Samples on request. Write us. 


NOLU OILLESS BEARING CO. 
2 East Johnson St. 
Germantown, Philadelphia, Pa. 
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\Oven Temperature =» 
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That is what the Cooper indicating type oven 
temperature control unit provides. It is a prod- 
uct of temperature control specialists. It is 
accurate. 
Finishes to harmonize with any color scheme are 
available. Send for complete specifications. 


COOPER OVEN THERMOMETER CO. 


Pequabuck, Connecticut 
® 
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Made primarily for use with Cooper Oven Con- 


trol, this circuit breaker has many other appli- . —— 

cations as a remote control switch either man- There is an old Chinese saying that 
‘ > » ‘ P » ‘ i > ewitec —————— 
ually operated, or controlled by a time swit« h the turtle that enters by the back door —— 

or thermostat. Current capacity. 30 amp. at . 5 3 

125 V; 15 amp. at 230 V. Allowable overload, eventually finds its way to the head 

15%. Write for complete details. of the table. 


Free from A.C. Hum. Operates al any cyele. 


THE FITZGERALD COMPANY ane ae en - reer eo 
Plant No. 2, Winsted, Connecticut entere y e ac oor =unner- 


a alded and with becoming modesty. 
Today the Leland line is at the head 
table among the select—so honored 
because of the advanced engineering, 
precision of manufacture and intelli- 
gent field service that dictate the 
Leland policy. 

Ten years ago is but a day, but suffi- 
cient time for an article of merit to 
achieve general recognition and ac- 
ceptance, even among the most 
critical. 


Your appliance deserves a Leland 
motor. 


A. C. Repulsion Induction 
D. C. Compound Wound 
A. C. Polyphase 


Interchangeable Frames 


THE LELAND ELECTRIC Co. 
DAYTON: CHIO: U:S°A 


Canadian Address Cable Address 
Toronto “Lelect Dayton” 


RT 
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re. 


| Sevison Magneto Engineering Co. 


379-401 Phillips Ave. Toledo, Ohio 


CONDENSERS, Electric 


Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
Minneapolis, Minn. 

Sevison Magneto Engineering Co., 379 Phillips Ave., 
Toledo, O 

Westinghouse Electric & Mfg. Co. East Pittsburgh, Pa. 


CONDENSERS, Radio; Electrolytic Type 


See also Radio Receiver Parts. . 
Igrad Condenser Mfg. Co., Rochester, N. Y. 
Mallory & C« In P. R.. Indianapolis, Ind. 
Tobe Deutschmann Corp., Canton, Mass. 
CONNECTORS, Wire 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, 
Til. 
Sherman Mfg. C« H. B., Battle Creek, Mich. 
CONTACT POINTS. See Points, Contact. 
CONTROLLERS, Motor 
Aclinstor. See Sundh Electric Co 
Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee, Wis. 
Dunco. See Struthers-Dunn, Inc. 
General Electric Co., Schenectady, N. Y 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 


Minneapolis, Minn. 


Pri-Zis-Tor. See Sundh Electric Co 

Struthers-Dunn, Inc., 138 N. Juniper, Philadelphia, Pa. 
Sundh Electric Co., 209 Parkhurst, Newark, N. J. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
COPPER TUBING. See Tubing, Brass and Copper. 


CORD, FLEXIBLE, HEAVY DUTY 
Anaconda Wire & Cable Co., 25 Broadway, 
Barkhide. See General Cable Corp 
Duracord. See Anaconda Wire & Cable Co 
General Electric Co., Section W-355, Bridgeport, 
GE-Flex. See General Electric Co 

Hatex. See Hatfield Wire & Cable Co 
Hatfield Wire & Cable Co., Hillside, N. J 
Lowell Insulated Wire Co., Lowell, Mass 
Rockbestos Products Corp., 460 Nicoll, New 
Roebling’s Sons Co., John A., Trenton, N 
Wheeler Insulated Wire Co., Bridgeport, Conn. 


CORD, HEATER 

(Asbestos covered stove and heating cord.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 
Deltabeston. See General Electric Co. 
Driver-Harris Co., Harrison, N. J 
General Electric Co., Section Y-355, 
Hatfield Wire & Cable Co., Hillside, N 
Kockbestos Products Corp., 462 Nicoll, 
Roebling’s Sons Co., John A., 
Verifiex. See Driver-Harris Co. 
CORD SETS. See Plugs and Cord Sets. 
CORD, Tinsel. See Tinsel, Cord and Thread. 


CORES, Resistance Coil 


New York, N. Y. 


Conn. 


Haven, Conn. 


Bridgeport, Conn. 
J 


New Haven, Conn. 
Trenton, N. J. 


American Lava Corp., 1425 William, Chattanooga, Tenn. 
Burgess & Co., East Liverpool, Ohio. 

Cetec. See General Electric Co 

Colonial Insulator Co., Akron, Ohio. 

Cook Pottery Co., Trenton, N. J. 

Electrical Refractories Co., 50 Clark, East Palestine, O. 
Elemite. See Louthan Mfg. Co. 


General Ceramics Co., 225 Broadway, New York, N. Y. 

General Electric Co., Meriden, Conn 

Leuthan Mfg. Co., East Liverpool, O. 

Porcelava. See Burgess & Co 

Star Porcelain Co., Trenton, N. J 

Thermorock. See Cook Pottery Co. 

COTTON SLEEVING. See Tape, Cotton. 

COUNTERS, Revolution. See Tachometers. 

COUPLINGS, Transmission. See Clutches & Couplings. 

CUPS, Oil and Grease 

Gits Bros. Mfg. Co., 1846 S. 

CUT OUTS, Battery. 

CUTTING OUTFITS, 
Cutting Outfits. 

CURRENT INDICATORS. 

DESKS, Steel. See Factory 


DIE CASTING MACHINES 

Allied Die Casting Corp., 
Island City, N. Y. 

DIES, Die Makers 

Chicago Molded Products Co., 


DISCS, Armature 
Discs, Laminations 
formers. 
Chicago Transformer Corp., 2624 Was! 
Niagara Machine & Tool Wks., 637 
me 






Kilbourn Ave., Chicago, III. 


See Switches, Battery 

Metal. See Welding and 
See Instruments, Pocket. 
Furniture & Equipment. 
43rd Ave. & 


38th St., 


Long 


2144 Walnut, Chicago, Ill. 


and Segments for Motors and Trans- 


ington, 
Nortland 


East 


Chicago, Ill 
Ave., Buffalo, 


Westinghouse Electric & Mfg. Co., 
DYNAMOMETERS 
Co., 


Pittsburgh, Pa 


General Electric Schenectady, N. Y 


MEGGER 


Insulation Testing Instruments 
JAGABI Hand Tachometers 
FRAHM Frequency Meters 


JAMES G. BIDDLE Co. 
1209-11 Arch St., 
Philadelphia 
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FUSES 


LITTEL FUSES — For in- 
strument protection. ogo, 
Veo, Ys. es, 4, %, 2, 1, 
and 2 Amps 


LOW.... 
RANGE 





RADIO FUSES—1, 14, 2 
and 3 Amps. 
HIGH VOLTAGE 


LIT- 
TEL FUSES—1,000, 5,000 
and 10,000 Volts—45, %&, Ma, %, Ye, 1 and 2 Amps. 


Write For Catalog 
LITTELFUSE LABORATORIES 


1772 Wilson Ave., Chicago, Il. 








Westinghouse Elec. & Mfg. Co., 


EBONIZED ASBESTOS. 


East Pittsburgh, Pa. 
See Asbestos. 


ELECTROMAGNETS. See Electromagnets, also Coils, 
Finished. 

ELECTRODYNAMOMETERS. See Instruments. 

ELECTROLYTIC CONDENSERS. See Condensers, 
Radio. 

ELECTROMAGNETS 

Supreme Electric Products Corp., 425 S. Clinton Ave., 


Rochester, N. Y. 2 
Varley Duplex Magnet Co., 136 Seventh, Jersey City, N. J. 


ELEMENTS, Heating. See Units, Rods and Grids. 
ENGRAVING MACHINES 


Portable Bench and Pedestal Outfits for Marking Metal. 
Schmidt, Inc., Geo. T., 4102 Ravenswood Ave., Chicago, Ill. 
ENGRAVING, Radio Panel 

Engraving to Order. 

Schmidt, Inc., Geo. T., 4102 Ravenswood Ave., Chicago, Il. 
EYELETS AND GROMMETS 


Platt Bros. & Co., Waterbury, Conn. 


FACTORY FURNITURE & EQUIPMENT 


Angle Steel Stool Co., Plainwell, Mich. 
FELT 
Brawley Felt Co., Inc., T. R., 279-20th St., Brooklyn, N. Y. 
FERRULES 
Massachusetts Machine Shop, Inc., Boston, Mass. 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I. 
Platt Bros. & Co., Waterbury, Conn. 
FIBRE BOARD. See Paper, Insulating. 
FIBRE 

Candles. See Candles, Fixture. 

Gears. See Gears & Pinions, Composition. 

Paper. See Paper, Insulating. 

Washers. See Fibre, Vulcanized. 


FIBRE, Phenol 


Sheet, Rod, Tube, Gear Stock; Laminated Bakelite. 
Bakelite-Dilecto. See Continental-Diamond Fibre Co. 
Celeron. See Continental-Diamond Fibre Co. 

Contex. See Continental-Diamond Fibre Co. 


Continental-Diamond Fibre Co., Newark, Del. 

Fibroc. See Continental-Diamond Fibre Co. 

Formica Insulation Co., 4654 Spring Grove 
cinnati, O. 

Lamicoid. See Mica Insulator Co. 

Mica Insulator Co., 200 Varick, New York, N. Y. 

Micarta. See Westinghouse Elec. & Mfg. Co. 

National Vulcanized Fibre Co., Wilmington, Del. 

Phenolite. See National Vulcanized Fibre Co. 

Spaulding Fibre Co., Tonawanda, N. Y. 


Ave., Cin- 


Synthane Corp., Oaks, Pa. 

Vul-Cot See National Vulcanized Fibre Co. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
Wilmington Fibre Specialty Co., Wilmington, Del. 


FIBRE, Vulcanized 


Horn Fibre; Sheet, Rod, Tube; Bushings, Washers, Cleats, 
Screw Machine Products 


Armite. See Spaulding Fibre Co., 

Brandywine Fibre Products Co., 1402 Walnut St., Wilm- 
ington, Del. 

Codite. See Continental-Diamond Fibre Co. 


Consumers Rubber Co., 1302 Ontario, Cleveland, O. 
Continental-Diamond Fibre Co., Newark, Del 
Delaware Hard See Continental-Diamond Fibre Co. 
Diamond F. See Continental-Diamond Fibre Co. 
Egyptian. See Continental Diamond Fibre Co. 
Fyberoid. See Wilmington Fibre Specialty Co. 
National Vulcanized Fibre Co., Wilmington, Del. 
Ohmoid. See Wilmington Fibre Specialty Co. 
Peerless. See National Vulcanized Fibre Co. 
Spaulding Fibre Co., Tonawanda, N. ; 
Vul-Cot See National Vulcanized Fibre Co. 
Vulcawood See Continental-Diamond Fibre 
Wilmington Fibre Specialty Co., Wilmington, 
FIELD COILS. See Coils, Finished. 
FILAMENTS, Lamp & Tube. See 


Lamp Parts. 


FILES, Commutator Slotting 
Ideal Commutator Dresser Co., 
Ill 


FISH PAPER. See 
FIXTURE CANDLES. 


FLASHERS, Sign 


Co. 
Del. 


Radio Tube and 


1039 Park Ave., Sycamore, 
Paper, 
See 


Insulating. 
Candles, Fixture. 





Figuregram See Reynolds Electric Co 
Hotchkiss See Minneapolis-Honeywell Regulator Co. 
Kontrolar See Leland Electric Co. 


Leland 
Reco 
Reynolds 


Electric Co., 
See Reynolds 
Electric 


Dayton, O 
Electric Co. 
Co., 2622 W. 


Congress, Chicago, Ill. 





ELECTRO MAGNETS 


for your 
Special Requirements 


SUPREME ELECTRIC 
PRODUCTS CORP. 
425 So. Clinton Ave. 
Rochester, N. Y. 


SS BY 















Vol. 8, No. 1 


F i & k E—cur to any form 


Sheet, Rod, Tubing 
MICA 


VARNISHED CLOTH 


COTTON TAPES AND SLEEVING 


Everything for the Motor 
Send for New Insulation Catalogue 


THE CONSUMERS RUBBER CO. 


CLEVELAND 
1302-4-6 Ontario St. 











CHICAGO 
217 Nerth Desplaines St. 





Minneapolis- Honeywell 


Regulator Co., 2810 Fourth Ave., 


Minneapolis, Minn. 


FLEXIBLE ARMS. See Tubing, Flexible Metallic. 


Cord, Heavy Duty. See Cord, Flexible, Heavy Duty. 
Couplings. See Clutches & Couplings. 
Leads, Commutator Brush. See Brushes, Commutator. 


FORMS, Wire 
Forms and Frames for Shade Holders and 
Guards. 
Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y. 
Hunter Pressed Steel Co., Lansdale. Pa. 
Steinen & Co., Wm., 397 Market. Newark, N. J. 


FRAMES, Wire. See Forms, Wire. 
FULLER BOARD. See Paper, Insulated. 


Shades; Fan 


FUSE CLIPS 
Sherman Manufacturing Co., H. B., Battle Creek, Mich. 
FUSE 

Plug Screw Shells. See Shells, Screw Socket. 

Wire. See Wire, Fuse. 


FUSES, Enclosed 


General Electric Co., Section W-329, Bridgeport, Conn. 
Littelfuse Laboratories, 1772 Wilson Ave., Chicago, Ill. 
GALVANOMETERS. See Instruments, Laboratory 


GEAR STOCK, Laminated. See Fibre, Phenol. 
GEARS (Speed Changing Units) 
Perkins Machine & Gear Co., 125 Circuit Ave., Springfield, 


Mass. 
Westinghouse Elec. & Mfg. Co., 200 McCandless Ave., 


Pittsburgh, Pa. - 
GEARS AND PINIONS, Rawhide and Composition 


Celeron. See Continental-Diamond Fibre Co. 

Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, IIL. 

Contex. See Continental-Diamond Fibre Co. 

Continental-Diamond Fibre Co. 

Continental-Diamond Fibre Co., Newark, Del. 

Fabroil. See General Electric Co. 

Fibroc. See Continental-Diamond Fibre Co. 

General Electric Co., Schenectady, N. Y. 

Micarta. See Westinghouse Elec. & Mfg. Co. 

National Vulcanized Fibre Co., Wilmington, Del. 

— Machine & Gear Co., 125 Circuit Ave., Springfield, 
ass. 

Textoil. See General Electric Co. 

Textolite. See General Electric Co. 


Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


GEARS AND PINIONS, Iron and Steel 

Chicago Rawhide Mfg. Co., 1287 Elston Ave., 

— Machine & Gear Co., 125 Circuit Ave., Springfield, 
Mass. 

Permag. See Perkins Machine & Gear Co. 

Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 

GEARS AND PINIONS, Rawhide 

Chicago Rawhide Mfg. Co., 1287 Elston Ave., 


Chicago, Tll. 


Chicago, Ill. 


Continental-Diamond Fibre Co., Newark, Del. 
GENERATORS, Electroplating. See Plating Gener- 
ators. 

GLASSWARE 

Gleason-Tiebout Glass Co., 99 Commercial, Brooklyn, N. Y. 
“‘Alabaster’’, ‘‘Amazon’’, ‘“‘Blanco’’, ‘‘Carmia’’, ‘“‘Car- 
rara,”’, ‘‘Celestialite’’, ‘‘Florentine,”’ ‘‘Gletian’’, ‘‘Gle- 
tieco’’, ‘‘Polycase,’’, ‘‘Silverglow’’. 


GRAPHITE BEARINGS. 
GREASE CUPS. See Cups, Oil and Grease. 

GRID LEAKS. See Radio Receiver Parts. 

GRIDS, Resistance. See Units, Rods and Grids. 
GRINDERS, Commutator. See Tools, Commutator. 
GROUND LOCATORS. See Testers, Coil. 
GROWLERS, Armature. See Testers, Coil. 
GUARDS, Fan. See Forms, Wire. 


HANGERS, Ball and Roller Bearing 
S. K. F. Industries, Inc., 40 E. 34th, New York, N. Y. 
HOLDERS, Brush. See Brushes, Commutator. 
HONEYCOMB COILS. See Radio Receiver Parts. 
oe OVENS, Vacuum. See Ovens, In- 
dustrial. 
Compounds. See Wax and Compounds. 
INDUCTION COILS. See Coils, Finished. 


INSTRUMENTS, Laboratory Standard 

American Transformer Co., 174 Emmett, Newark, N. J. 
Biddle Co., James G., 1209 Arch, Philadelphia, Pa. 
Fahy. See Rubicon Co. 

General Electric Co., Schenectady, N. Y. 

Jagabi. See Biddle Co. 
Jewell Elecl.*Instrument Co., 
Rubicon Co., 29 N. Sixth, 


See Bearings, Oil-less. 


1650 Walnut, 
Philadelphia. Pa. 


Chicago, Ill. 


Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 
6 


For further information on 
these products, consult the 
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¥ CHECK THEIR 
SUPERIOR FEATURES 
NIAGARA SHEARS are noted for thor- 


ough, well developed designs, result- 








SQUARING SHEARS 


For Cutting Sheet Metal 















Holddown. 


Patented 


New York City Philadelphia 
50 Church Street Elverson Bldg. 


No. 3120 Power Squaring Shear with 
l-in. gap. Capacity 10-gauge. Cutting 
length 120-ins. Patented Spring Foot 


ing in perfect operation and strength to 
handle the load . . . correct material 


for every part, determined by modern, 
scientific tests and 50 years’ shear-build- 


ing experience . . . superior work- 


manship in all details, especially moving 


and bearing parts such as hobbled gears, 


positive clutch, accurately 
fitting bearings. 


Our complete line— with cut- 
ting lengths up to 16 ft. in 
capacities from light tin up 
to 3/4 in. soft steel plate — 
meets all requirements. 


WRITE FOR BULLETINS 
No. 71—Up to 14-Gauge 
No. 72—Up to 1/4 in. 
No. 73—Up to 3/4 in. 


NIAGARA MACHINE & TOOL WORKS 


637-697 Northland Ave. Buffalo, N. Y. 


Pittsburgh 
Park Bldg. 


Detroit 
General Motors Bldg. 











Outstrips FR AN CE 


them all! WIRE STRIPPER 


We'll prove that the 
France way is the best. 
You can test this wire 
stripper in your own 
plant. Write for infor- 
mation. 


THE 
eaterts FRANCE 


| ag MANUFACTURING CO. | 
Junior 1,433,320 10306 Berea Rd., Cleveland, O. 








Model Manufacturers Since 1913 

























to meet all requirements for 
small fractional horsepowe1 
motors — Universal and In 
duction type. Send us you: 
specifications. 


Signal Electric Mfg. Co. 


MENOMINEE, MICHIGAN 











fansteel contact points 
jPure metal prevents 





BURNING 
eh 


It's impurities in the metal that cause 
trouble ordinarily. 


That's why Fansteel refines its own Tungsten, 
Molybdenum and other contact metals 
direct from ores and basic salts to a standard 
of 99.95% purity which is never allowed to 
vary. And the refining is done right in the 
Fansteel plant where every process is 
checked several times a day. Further- 
more, each individual contact point is 
tested and inspected at least four 
times. 


These dependable Fansteel Contact Points 
may be supplied to your specifications, or 
you may select from a widely assorted stock 
of standard types. Inquiries invited! 


FANSTEEL PRODUCTS CO., Inc. 


North Chicago, Illinois 
BEST SOURCE OF SUPPLY FOR 


CONTACT 


< POINTS 
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INSTRUMENTS, Pocket 

Jewell Elec. Instrument Co., 1650 Walnut, Chicago, Ill. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


INSTRUMENTS, Portable and Switchboard 

American Transformer Co., 174 Emmett, Newark, N. J. 
Biddle Co., James G., 1209 Arch, Philadelphia, Pa. 
General Electric Co., Schenectady, N. Y. 

Jewell Elecl. Instrument Co., 1650 Walnut, Chicago, Ill. 
Master. See Jewell Elecl. Instrument Co. 

Megger. See Biddle Co., James G. 

Pin-Jack. See Weston Elecl. Instrument Co. 

Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
Weston Elecl. Instrument Corp., 572 Frelinghuysen Ave., 

Newark, N. J. 

INSULATION (insulating) (Insulators) 

Beads. See Beads, Insulating. 

Cloth. See Cloth, Insulating. 

Compounds. See Wax and Compounds. 

Cutters. See Strippers, Wire. 

Fibre. See Fibre. 

Lava. See Cores, Resistance Coil. 

Marble. See Slate. 

Mica. See Mica. 

Molded. See Molded Insulation. 

Paint. See Paint, Varnish, Lacquer. 

Paper. See Paper, Insulating. 

Phenolic. See Fibre, Phenol. Also Molded Insulation. 

Porcelain. See Porcelain. 

Rubber. See Rubber, Hard. 

Slate. See Slate. 

Soapstone. See Soapstone. 

Testers. See Instruments, Laboratory Standard. 

Tubing. See Tubing, Varnished Fabric. 

Varnish. See Paint, Varnish, Lacquer. 

Wax. See Wax and Compounds. 
INSULATORS, Canopy 
Continental-Diamond Fibre Co., Newark, Del. 

General Electric Co., Schenectady, N. Y. 

Macallen Co., 16 Macallen, Boston, Mass. 

Wilmington Fibre Specialty Co., Wilmington, Del. 

INTERFERENCE ELIMINATORS. See Radio Inter 
ference Eliminators. 

IRONS, Soldering. See Soldering Irons. 

JACKS, Radio. See Radio Receiver Parts. 


LABORATORY (Laboratories) 
Ovens See Ovens, Industrial. 
Rheostats. See Rheostats. 
Standard Instruments. See Instruments, Laboratory 
Standard. 
Testing See Testing Laboratories. 
LACQUER, Paint, Varnish 
Bakelite Corp., 247 Park Ave., New York, N. Y. 
Brevolite Lacquer Co., North Chicago, III. 
Chinalac. See Dolph Co., John C. 
Cochrane Chemical Co., 432 Danforth Ave., Jersey City 
N. J 


Dolph Co., John C., 168 Emmet, Newark, N. J. 

Electric Lacquer. See Dolph Co., John C. 

General Plastics, Inc., 52 Walck Rd., North Tonawanda 
IY 


George Co., P. D., St. Louis, Mo. 

Impervious Varnish Co., 436 Seventh Ave., Pittsburgh, Pa. 

Krakles. See Brevolite Lacquer Co. 

Linolac. See Mica Insulator Co. 

Maas & Waldstein, 438 Riverside Ave., Newark, N. J. 

Mawalac. See Maas & Waldstein 

Mica Insulator Co., 200 Varick, New York, N. Y 

Mitchell-Rand Mfg. Co., 19 Vesey, New York, N. Y. 

Pedigree. See George Co., P. D. 

Peerless. See Maas & Waldstein 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

Zapon Co., 547 Greenwich, New York, N. Y 

Zellac. See Zeller Lacquer Mfg. Co. 

Zeller Lacquer Mfg. Co., 20 E. 49th, New York, N. Y. 

Zophar Mills, In 242 Lorraine, Brooklyn, N. Y. 

LAMINATIONS. See Discs, Armature. 

LAMINATED BAKELITE. See Fibre, Phenol. 

LAMP FILAMENTS. See Radio Tube & Lamp Parts. 

LAMP TESTING PHOTOMETERS. See Photometers, 
Lamp Testing. 

LAVA. See Cores, Resistance Coil. 

LEAD-IN WELDS, Lamp. See Radio Tube & Lamp 

LEADS, Flexible (Commutator Brush). See Brushes 

LOCK WASHERS. See Washers, Lock. 

LOOP WINDERS AND SPREADERS. See Winding 


Machines. 
LOUD SPEAKERS 
Signal Electric Mfg. Co., Menominee, Mich. 
LUGS, Copper 


Cutler-Hammer, Inc., 1315 St. Paul Ave., Milwaukee, Wis 
General Electric Co., Schenectady, N. Y 


Patton-MacGuyer Co., Providence, R. I. 
Sherman Mfg. Co., H B., Battle Creek, Mich. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


Wolverine Tube Co., 1431 Central Ave., Detroit, Mich. 


LUMINOUS SPECIALTIES 
General Electric Co., Section W-329, Bridgeport, Conn. 
Radieye. See General Electric Co. 


MACHINE SCREWS. See Screws, Machine. 

MACHINE SCREW PRODUCTS. See Screw Machine 
Products. 

MACHINE TENDERS 

Angle Steel Stool Co., Plainwell, Mich. 


7 


AOR 


INSULATING 
VARNISH 


Electrical Insulating 


Varnishes and 


Compounds 


IMPERVIOUS VARNISH CO. 


Koppers Building 
436 Seventh Avenue, Pittsburgh, Penna. 





Electrical ‘Manufacturing 


MACHINES. 
Armature Notching. See Notching Machines, Armature, 
Coil Taping. See Taping Machines, Coil. 
Coil Winding. See Winding Machines. 
Commutator Slotting. See Slotting Machines & Tools. 
Engraving. See Engraving Machines. 
Molded Insulation. See Presses, Molded Insulation. 
Slotting. See Slotting Machines & Tools. 
Taping See Taping Machines, Coil. 
Winding. See Winding Machines. 
Wire Forming. See Wire Forming Machines. 
Wire Measuring. See Wire Measuring Machines. 
Wire Wrapping. See Wire Wrapping Machines. 


MAGNET TESTERS. See Instruments. ; 
MAGNETIC CLUTCHES. See Clutches and Couplings, 
MAGNETS, Electro. See Electromagnets. 

MAGNETS, Lifting. 


Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee, Wisc. 
Ohio Elec. Mfg. Co., 2905 Maurice Ave., Cleveland, Ohio. 


MAGNETOMETERS. See Instruments, Pocket. 
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PORCELAIN 
... the best 


INSULATION 


COOK POTTERY CO., 
Trenton, N.J. 


BAKELITE MOULDERS 





Insulator Company 


IRVINGTON, NEWARK, NEW JERSEY 





of Bakelite 


RY ema S11 





BOONTON MOULDING CO. 
300 Myrtle Ave., 
BOONTON, N. J. 





MOULDED 
PORCELAIN 


‘.. the most satisfactory 
MOULDED INSULATION 


COOK POTTERY CO. 
Trenton, N. J. 





CHINALAK—A baking insulating 
varnish that thoroughly dries. Deop 
wound coils, dry from the inside 





out—not merely surface drying 
Write for samples. 





ELECTRIC LACQUER—Absolutely 

oil proof and water repellent. Cap 
be brushed, sprayed or dipped. Gives a bright, glossy 
non-fading bieck finish and dries in 30 minutes. 
JOHN C. DOLPH CO., 168 Emmett St.. Newark. WN. J. 
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MALLETS & HAMMERS, Raw Hide 
Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, Tl, 


MARKERS AND STAMPERS, Metal 
(See also Engraving Machines.) 
Schmidt, Inc., Geo. T., 4102 Ravenswood Ave., Chicago, Tl. 


MEASURING MACHINES, Wire. See Wire Measur- 
ing Machines. 
MEGOHMMETERS. See Instruments, 


MELTING POTS AND LADLES, Solder 

Duneo. See Struthers Dunn, Inc. 

Struthers Dunn. Inc., 138 N. Juniper, Philadelphia, Pa. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


MERCURY SWITCHES. See Switches, Mercury. 
METAL 

Finishing. See Plating & Finishing. 

Cutting Outfits. See Welding and Cutting Outfits. 

Marking Outfits. See Engraving Machines. Also Mark- 

ers and Stampers, Metal. 

MICA 

Shades. See Shades, Mica. 

Tape. See Tape, Mica. 

Undercutters. See Slotting Machines & Tools. 
MICA 
Brand & Co., William, 268 Fourth Ave., New York, N. ¥. 
Consumers Rubber Co., 1302 Ontario, Cleveland, O. 
Continental-Diamond Fibre Co., Newark, Del. 
Macallen Co., 16 Macallen, Boston, Mass. 
Micabond. See Continental-Diamond Fibre Co. 
Mica Insulator Co., 200 Varick, New York, N. Y. 
Micanite. See Mica Insulator Co. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
MOLDED, Insulation 

Dies. See Dies, Die Makers. 

Laminated. See Fibre, Phenol. 

Presses. See Presses, Molded Insulation. 


MOLDED Insulation 

Arcolite. See American Insulator Corp. 

Ambler Asbestos Shingle & Sheathing Co., Ambler, Pa. 

American Insulator Corp., New Freedom, Pa. 

American Record Corp., Scranton, Pa. 

Auburn Button Works, Auburn, N. Y. 

Bakelite Corp., 247 Park Ave., New York, N. Y. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, II. 

Boonton Moulding Co., 300 Myrtle Ave., Boonton, N. J. 

Boonton Rubber Mfg. Co., 223 Fanny Rd., Boonton, N. J. 

Braylite. See American Insulator Corp. 

Celeron. See Continental-Diamond Fibre Co. 

Cetec. See General Electric Co. 

Chicago Molded Products Co., 2144 Walnut, Chicago, IIL 

Condensite. See Bakelite Corp. 

Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee, Wis 

Durez. See General Plastics, Inc. : 

Evercool. See Bakelite Corp. 

Formica Insulation Co., 4654 Spring Grove Ave., Cin- 
cinnati, O. 

General Electric Co., Meriden, Conn. 

General Plastics, Inc., 52 Walck Rd., North Tonawanda, 
ae A 

International Insulating Corp., Elyria, O. 

Lacanite. See American Record Corp 

Macallen Co., 16 Macallen, Boston, Mass. 

Micarta. See Westinghouse Elec. & Mfg. Co. 

Moldarta. See Westinghouse Elec. & Mfg. Co. 

Phenolic. See American Record Corp. 

Pyroflax. See Cutler-Hammer, Inc 

Redmanol. See Bakelite Corp. 

Reynolite. See Cutler-Hammer, Inc. 

Reynomold. See Cutler-Hammer, Inc. 

Shaw Insulator Co., Irvington, Newark, N. J. 

Shawrez. See Shaw Insulator Co. 

Stokes Rubber Co., Jos., Trenton, N. J. 

Thermoplax. See Cutler-Hammer, Inc. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


MONEL METAL 
Driver-Harris Co., Harrison, N. J. 
National-Harris Wire Co., Newark, N. J. (Wire & Strip.) 


MOTOR CONTROLLERS. See Controllers, Motor. 

MOTOR’ STARTERS. See Controllers, Motor; 
Switches, Remote Control; Switches, Motor Start- 
ing; Switches, Snap, Heavy Duty; Rheostats. 

MOTORS 
A.C., D.C., and Universal Power Motors. 

Bodine Elec. Co., 2256 W. Ohio, Chicago, Il. 

Delco Appliance Corp., Rochester, N. Y. 

Dumore Co., 35-16th St.. Racine, Wis. 

Electric Specialty Co., 211 South St., Stamford, Conn. 

Electro Dynamic Co., Bayonne, N. J. 

Emerson Electric Mfg. Co., 2018 Washington Ave., St. 
Louis, Mo. 

Esco. See Electric Specialty Co. 

General Electric Co., Schenectady, N. Y. 

Kendrick & Davis Co., Lebanon, N. I. 

Leland Elec. Co., Dayton, Ohio. 

Master Electric Co., Dayton, Ohio. 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio. 

Pow-R-Full. See Wagner Electric Corp. 

Reco. See Reynolds Electric Co. 

Reynolds Electric Co., 2650 W. Congress, Chicago, II. 

Robbins & Myers, Inc., Springfield, Ohio. 

Signal Electric Mfg. Co., Menominee, Mich. 

Standard. See Robbins & Myers, Inc. 

Sturtevant Co., B. F., (Hyde Park), Boston, Mass. 

Wagner Elec. Corp., 6400 Plymouth Rd., St. Louis, Mo. 

Welco Uniframe. See Wesche Elec. Co., B. A. 

Wesche Elec. Co., B. A., 1622 Vine, Cincinnati, Ohio. 

Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 

Zobell Electric Motor Co., 94 South, Garwood, N. J. 


BREVOLITE 
LACQUERS 


Lacquer Enamel, Spray or Dip 
Air Dry Crystal—*“Krakle” 


uaboratory 





BREVOLITE LACQUER CO. 


formerly 
WAUKEGAN CHEMICAL CO. 


NORTH CHICAGO, ILL. 
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Why not mould it 
yourself ? 


With this moulding press you 
have a complete, self-con- 
tained unit. It requires no 
supplementary machines nor 
skilled hands to operate and 
is a real production machine. 


Surprising economies can be 
effected by installing this 
ELECTRO-DRAULIC mould- 
ing press. 


Our bulletin entitled 
“Synthetic Hot Mold- 
ing” will be of inter- 
est to all plant execu- 
tives who wish high 
quality but low cost 
TYPE E-1 molding. 


ELECTRO- 
—— DRAULIC 


The Complete, 
Self-Contained 
Molding Press 





* 
TERKELSEN MACHINE 
COMPANY 


Terkelsen Building 
Boston, Mass. 


























Extension, Compression, 
Torsion, Flat 








also Wire Forms and 
Small Stampings 
of steel 
bronze, brass 
and other 
alloys 










































Send 


for it 
today 





You'll find 
them all in 


this book — 


Special 
Nails 
Rivets 

Drive Screws and 
Machine Screws 


Made in all Metals 


\ 


JOHN 
HASSALL 
INC. 


Established 1850 
402 OAKLAND STREET 
BROOKLYN, N. Y. 
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NAME PLATE MACHINES. 


NAME PLATES 
Crowe Name Plate & Mfg. Co., 
General Etching & Mfg. Co., 
cago, Ill. 
NICKEL AND NICKEL-SILVER 
Driver-Harris Co., Harrison, N. J. 
Gilby Wire Co., Newark, N. J. 
National-Harris Wire Co., Newark, N. J. 
Riverside Metal Co., Riverside, N. J. 
NOTCHING MACHINES, Armature 
— Machine & Tool Wks., 637 
a. io 


OHMMETERS. See Instruments. 

OIL CUPS & SEALS. See Cups, 

OIL-LESS BEARINGS. See Bearings, 

OVENS, Industrial and Laboratory 

Annealing, Temper Drawing, Mold 

Drying, Conditioning, Enameling, 
Impregnating. 

OVENS, Industrial and Labecetery-— Contac’ 

General Electric Co., Schenectady, N. 

Steiner & Co., E. E., 197 E. Kinney, Newark, N. J. 

Westinghouse Elec. & Mfg. Co., Mansfield, Ohio. 


See Engraving Machines. 


1751 Grace, Chicago, Ill. 
3072 W. Grand Ave., Chi- 


Northland, Buffalo, 
Oil and Grease. 
Oil-less. 


Baking, Vulcanizing, 
Japanning, Vacuum 


PAINT. See Lacquer, Paint and Varnish. 
PANEL (Panels) 

Engraving. See Engraving, Radio Panel. 

Radio (Metal). See Radio Panels, Metal. 

Meters. See Instruments, Portable & Switchboard. 
PAPER 

Bushings. See Tubes, Paper. 

Candles. See Candles, Fixture. 

Cores. See Tubes, Paper. 

Fibre. See Paper, Insulating. 

Insulating. See Paper, Insulating. 

Sleeves. See Tubes, Paper. 

Tubing. See Tubes, Paper. 
PAPER, Insulating 

Fish Paper, Press Board, Fibre Board, Fuller Board. 


New Haven, Conn. 
Mica Co., 1430 W. Third, 


Acme Wire Co., 


Allied Rubber & Cleveland, O. 


Armco. See Rogers Paper Mfg. Co. 
Armatite. See Mica Insulator Co. 
Brand & Co., Wm., 268 Fourth Ave., New York, N. Y. 


See National Vulcanized Fibre Co. 
Highland Park, Conn. 

See National Vulcanized Fibre Co. 
Newark, Del. 


Campbellite. 
Case Bros., Inc., 
C-F. 
Continental-Diamond Fibre Co., 


Diamond. See Continental-Diamond Fibre Co. 
Duro. See Rogers Paper Mfg. Co. 

Electrite. See West Virginia Pulp & Paper Co. 
Fyberoid. See Wilmington Fibre Specialty Co. 


General Electric Co., Conn. 


Section M-3212, Bridgeport, 
Mica Insulator Co., Y 


200 Varick, New York, N. 


Mitchell-Rand Mfg. Co., 19 Vesey, New York, N. Y¥. 

National- Vulcanized Fibre Co., Wilmington, Del. 

= Paper Co., Twelfth Blvd., at Chateau, St. Louis, 
0. 

Rajahgray. See Rogers Paper Mfg. Co. 

Rayco. See Rogers Paper Mfg. Co. 


New York, N. Y. 
So. Manchester, Conn. 


Riegel Paper Corp., 342 Madison Ave., 
Rogers Paper Mfg. Co., 


Royalgrey. See Rogers Paper Mfg. Co. 

Turbonite. See Brand & Co., Wm. 

West Virginia Pulp & Paper Co., 230 Park Ave., New 
York, N. Y. 


Westinghouse Electric & Mfg. Co., 
Wilmington Fibre Specialty Co., Wilmington, Del. 


PARAFFINE. See Wax and Compounds. 


PEGS, Armature 
National Vulcanized Fibre Co., Wilmington, Del. 


PHENOL PLASTICS. See Molded Insulation. 
PHOSPHOR BRONZE 


Driver-Harris Co., Harrison, N. J. 
Gilby Wire Co., Riverside Ave., 

National-Harris Wire Co., 
Riverside Metal Co., Riverside, 


PHOTO-ELECTRIC TUBES 

General Electric Co., Schenectady, N. Y. 
Knowles. See Westinghouse Elec. & Mfg. Co. 
Westinghouse Electric & Mfg. Co., Mansfield, 
PHOTOMETERS, Lamp Testing 

1209 Arch, Philadelphia, Pa. 


East Pittsburgh, Pa. 


Newark, N. J. 
Newark, N. J. 
N. J. 


Ohio. 


Biddle Co., James G., 
Luxometer. See Biddle Co., James G. 
PIGTAILS, Commutator. See Brushes. Commutator. 


PILLOW BLOCKS. Ball and Roller Bearina 
SKF Industries, Inc., 40 E. 34th, New York, N. Y. 


PINIONS. See Gears and Pinions. 
PLANTS, Gasoline-electric 
Electric Specialty Co., Stamford, Conn. 
Esco. Electric Specialty Co. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
PLASTICS. See Molded Insulation. 
PLATES, Name. See Name Plates. 
PLATING GENERATORS 
Electric Specialty Co., 211 South, Stamford, Conn. 
Esco. See Electric Specialty Co. 
Kendrick & Davis Co., Lebanon, N. H. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
PLATING AND FINISHING 
Chromium Plating, Rust Proofing and other special metal- 
finishing processes. 
Weisberg & Greenwald, 71 W. 
10 
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SwivelfAttachment Plugs 


They “Keep the Kinks Out 
of Cords,” which means 


45th St., New York, N. Y. 


longer life and better serv- 


ice from appliances. Swivel 
shell turns, cord and base 
are stationary. Attached and 
detached with one hand. One- 
piece construction. Fit stand- 
ard Edison screw base 
sockets and receptacles. 

Benjamin Electric Mfg. Co. 


as PLAINES eee otwt, ILL. 
New York Chi San Francisco 








Electrical Manufacturing 


PLATINUM 

Baker & Co., Inc., 54 Austin, Newark, N. J. 
Coffin Mfg. Co., B. F., 30 Court, Newark, N. J. 
Wilco. See Wilson Co., H. A. 

Wilson Co., H. A., Newark, N. J. 


PLUG (Plugs) 
Attachment. See Plugs and Cord Sets. 
Fuses. See Fuses, Enclosed. 
Plug. 


Receptacles. See Receptacles, 

Flashing. See Flashers, Sign. 
Radio. See Radio Receiver Parts. 

PLUGS & CORD SETS 

Aircool. See Belden Mfg. Co. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 

Benjamin Elec. Mfg. Co., Des Plaines, Il]. (Swivel.) 


Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee, Wis. 


Diamond H. See Hart Mfg. Co. 
Dreadnaught. See Cutler-Hammer, Inc. 
Ge-Flex. See General Electric Co. 


General Electric Co., Section Q-357, 

Hatfield Wire & C able Co., Hillside, N. 

Tlewill Mfg. Co., Div. of Essex Wire Sa. 37 
Ave., Detroit, Mich. 


eregpert. Conn. 


Manchester 
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* WOVEN eeLaeee TAPES 


Webbings and braided cotton 
sleevings of an uncommon quality. 
Send for these sample cards. 


Specialists to the Electrical 
Industry 


ELIZABETH WEBBING MILLS, INC., Pawtucket, B. I. 


Announcing New Prices 


for Appliance 
Manufacturers 


on 


PLUGS & 
CORD SETS 


in all types for 
all appliances 


POLORON ELECTRIC MFG. CORP. 


26 Waverly Place, New York City 





Name Plates 
ETCHED—ALL METALS 


SERIAL PLATES 
ETCHED AND LITHOGRAPHED 
INSTRUMENT FACE PLATES 
DIALS AND SCALES 


RADIO ESCUTCHEONS AND 
METAL PANELS 


General Etching & Mfg. Co. 
3072-82 W. Grand Ave. Chicago, Ill. 


For PORCELAINS 
that are 
ACCURATE and 


DEPENDABLE, write 


COOK POTTERY CO. 
Trenton, N. J. 














Moxpinc Presses 


Hot or Cold. Also Pumps, Valves, 
Accumulators, Fittings, Etc. 


Dunning & Boschert Press Co.., Inc. 
332 W. Water St. SYRACUSE, N. Y. 
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Poloron Electric Mfg. Co., 26 New York, 
N. 

Rockbestos Products Corp., 464 Nicoll, New Haven, Conn, 

Telltale Tap. See General Electric Co. 

Unicord. See General Electric Co. 

Westinghouse Elec. & Mfg. Co., Mansfield, Ohio. 


POCKET METERS. See Instruments, Pocket. 


POINTS, Contact 

Platinum, Silver and Special Alloys. 
Baker & Co., Inc., 54 Austin, Newark, N. J. 
Coffin Mfg. Co., B. F., 30 Court, Newark, N. J. 
Fansteel Products Co., North Chicago, Ill. 
Interstate Products Co., 503 Mulberry, Newark, N. J. 
Wilco. See Wilson Co., H. A. 
Wilson Co., H. A., Newark, N. J. 


Waverly Place, 


POLARITY INDICATORS. See Instruments, Pocket. 
PORCELAIN 

Beads. See Beads, Insulating. 

Cement. See Cement, Liquid, Porcelain. 


Liquid Porcelain. 
Resistance Coil. 


Liquid. See Cement, 
Refractory. See Cores, 
Tubes. See Porcelain. 


PORCELAIN, Special Shapes 
Akron Porcelain Co., Akron, Ohio. 
Burgess & Co., East Liverpool, Ohio. 
Colonial Insulator Co., Akron, Ohio. 
Cook Pottery Co., Trenton, N. J. 

Electrical Refractories Co., 50 Clark, East Palestine, 0. 
General Ceramics Co., 71 W. 35th, New York, N. Y. 
Louthan Mfg. Co., East Liverpool, Ohio. 

Porcelava. See Burgess & Co. 

Porcelier Mfg. Co., Greensburg, Pa. 

Star Porcelain Co., Trenton, N. J. 

Thomas & Sons Co., B., aa Ohio. 

Universal Clay Products Co., 1525 First, Sandusky, Ohio. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


POROUS CUPS 
(Unglazed earthenware cups for primary (wet) batteries.) 

Colonial Insulator Co., Akron, Ohio. 

POSTURE CHAIRS. See Factory Furniture & Equip- 
ment. 

POTENTIOMETERS (Instruments). 


Laboratory 


See Instruments, 


POTENTIOMETERS (Radio Control). See Radio 
Receiver Parts. 

PRESS 
Board. See Paper, Insulating. 


Punches and Retainers. See Punches and Retainers. 


PRESSES, ARMATURE NOTCHING. See Notching 
Machines, Armature. 

PRESSES, Molded Insulation 

Dunning & Boschert Press Co., 332 W. Water, Syracuse, 


Terkelsen Machine Co., Terkelsen Bldg., Boston, Mass. 


PRESSES, Punching & Bending 
Bench Presses and Power Presses for Sheet Metal. 
Niagara Machine & Tool Works, 637 Northland Ave., 
falo, N. Y. 


Buf- 


PRESSES, Stamping. See Presses, Pumching & 
Bending. 

PULLEYS, Motor Shaft 

Continental-Diamond Fibre Co., Newark. Del. 

General Electric Co., Schenectady, N. Y. 


PUMPS, Vacuum 
(To Exhaust Incandescent Lamps.) 
General Electric Co., Schenectady, N. Y. 


PUNCH AND RETAINERS, Press 


Hercules. See Whitman & Barnes. 

Whitman & Barnes, Detroit, Mich. 

PUNCHING PRESSES. See Presses, 

RACKS, Storage, Steel. See 
Equipment. 

RACKS, Wire Reel 
(Tension Type.) 

General Electric Co., 
cator.) 

RADIO INTERFERENCE ELIMINATORS 

Tobe Deutschmann Corp., Canton, Mass. 

Filterettes. See Tobe Deutschmann Corp. 

RADIO RECEIVER PARTS 

Acme Wire Co., New Haven, Conn. 

A-Loy. See Polymet Mfg. Co. 

American Transformer Co., 174 Emmet, Newark, N. J. 

Continental-Diamond Fibre Co., Newark, Del. 


Punching. 
Factory Furniture & 


Schenectady, N. Y. (Tension Indi- 


Fast & Co., John E., 3123 N. Crawford Ave., Chicago, Il. 
Hardwick, Hindle Inc., 216 Emmet, Newark, N. J. 


See Acme Wire Co. 
833 E. 134th St., New York, N. Y. 


Parvolt Condenser. 
Polymet Mfg. Corp., 


Sevison Magneto Engrg. Co., 379 Phillips Ave., Toledo, O. 
Signal Elec. Mfg. Co., Menominee, Mich. 
Tobe Deutschmann Corp., Canton, Mass. (Condensers.) 


RADIO PANELS, Metal 

General Etching & Mfg. Co., 
cago, Tl. 

RADIO TRANSFORMERS. See Radio Receiver Parts. 

RADIO TUBE & LAMP PARTS 
Filaments, Support Wires, Strip, Screen, 
Tubing, Special Stampings and Screws. 

Driver-Harris Co., Harrison, N. J. 

Gilby Wire Co., Newark, N. J. 

National-Harris Wire Co., Newark, N. J. 


RANGE SWITCHES, Rotary Snap. 
Snap; Heavy Duty. 


3072 W. Grand Ave., Chi- 


Mesh Pilates, 


See Switches, 
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CONTACT POINTS AND 
THERMOSTATIC METAL 


AKER Contact Points are 
made with the thought con- 
stantly in mind that, above 

contact points must 


al 
function with unvarying reliabil- 
ity. We make them of platinum. 
iridio-platinum, silver and special 
alloys. Our thermostatic metal is 
made for high and low temper- 
atures. Baker Non-Rusting Ther- 


mostatic metal is for use where 
contact with steam or hot water 
is part of the problem. 


BAKER & CO., INC. 
54 Austin St., Newark, N J. 
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POLYMET 
OIL BURNER 

IGNITION 
TRANSFORMERS 





Real “Safety-Margin” Features. 

Constructed by Polymet entirely within its own 
plants—a guarantee of unfailing reliability. 

Other oil burner units include— 

Control Transformers 

Solenoid Magnet Actions 

Interference Suppressor Condensers 


Details promptly on request. 






Polymet Manufacturing Corp. 
One of the World's Largest Manufacturers of 
Essentials for the Electrical Industries 


833 E. 134th ST. NEW YORK CITY 




























ed 














Special 


PORCELAIN 


Parts 


With continuous tunnel kiln pro- 
duction we can serve you efficiently 


Dependability — Accuracy 
Quality — Service — Price 


Let us quote on your requirements 


PORCELIER MANUFACTURING CO. 
GREENSBURG, PA. 


New York Office 
401 Broadway 
New York, N. Y. 


Chicago Office 
9 S. Clinton St. 
Chicago, Illinois 








| 


| 
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Oullet OPT Ta 
ls 
ei vertt as 
Parlor , 
Curling 
Wier /11Tté 








TOP VIEW = 
Z we. 
a 






U 

eres an Instance- 
where Auburn Engineers were able to help a certain 
manufacturer make a considerable saving on finishing 
and assembling costs and at the same time make a 
more convenient and beautiful appearing product. 
This twenty outlet panel for curling machines is 
molded of beautiful Bakelite in ONE PIECE. Note 
the extremely intricate design of the back. Forty- 
three brass connection inserts are molded right in the 
plate at three different depths. 
Analyze your product! — what are the physical 
characteristics needed in each component part ? 
They can invariably be molded of celluloid or 
phenolic compound parts to equal or better advantage 
than the material you are now using—and for less 
cost. 
Give Auburn Engineers a chance to consider your 
“cut cost’ problems. 


Write us today— 


Celluloid-Bakelite Division 
AUBURN BUTTON WORKS, Inc. 
Auburn, N. Y. 












Since 1876 
Molders of CELLULOID 


and PHENOLIC COMPOUND PARTS 
also LUMARITH, CELLULOSE ACETATE, ALDUR. 
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Screw 
Machine 
Products 

UP TO 2% in. 


¥g® ros 


OLSON MFG CO. 


56 Commercial St. 
WORCESTER, MASS. 












RAWHIDE GEARS. See Gears & Pinions, Rawhide 
RECEPTACLES 

Lamp See Sockets & Receptacles. 

Neon Tube. See Electrodoes for Gas Signs 
RECEPTACLES, Plug, Heavy Duty 

Battery Charging, Welding, Machine Tool, Extension 
Cutler-Hammer, Inc., 1288 St. aul Ave., Milwaukee, Wis 
General Electric Co., Section W-329, Bridgeport, Conn 


Weldomatic. See Westinghouse Elec. & Mfg. Co. 


Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 

REDUCERS, Socket. See Socket Reducers and Ex 
tensions. 

REFRIGERATOR CONDENSER UNITS. See Con 


denser Units, Refrigerator. 
REGULATORS, Temperature 
Dunco. See Struthers Dunn, Inc. 
Lockswitch. See Minneapolis- Honeywell 
Struthers Dunn, Inc., 138 N. Juniper, 


Regulator Co., 
Philadelphia, Pa. 


Minneapolis- Honeywell tegulator Co 2810 Fourth § Ave., 
Minneapolis, Minn. 
Westinghouse Electric & Mfg. Co.. East Pittsburgh, Pa 
Wilcolator Co., Newark, N. J 
RELAYS 
(See also ae Breakers and Thermostats.) 
Cutler-Hammer, 1288 St. Paul Av Mi!waukee, Wi 
Diamond H. hee Hart Mfg. Co 
Dunco. See Struthers-Dunn, Inc. 
— al Engineering & Equipment Co., Long Island City, 


Y 
Fitegerald Mfg. Co., 
General Electric Co., Schenectady, N. Y. 
Grid Glow. See Westinghouse Elec. & Mfg. Co. 
Hart Mfg. Co., Hartford, Conn. 
Mid Getts. See Struthers, Dunn, Inc. 


Winsted, Conn. 


Minneapolis- Honeywell Regulator Co., 2810 Fourth Ave. 
Minneapolis, Minn. 
Reichold. See Fitzgerald Mfg. Co. 


Struthers Dunn, Inc., 138 N. Juniper, 
Sundh Electric Co., 207 Parkhurst, 
Westinghouse Elec. & Mfg. Co., 
Wilcolator Co., Newark, N. J. 


REMOTE CONTROL SWITCHES. See 


Philadelphia, Pa 
Newark, N. J. 
East Pittsburgh, Pa 


Switches, 


Remote Control. 
RESINOID PLASTICS. See Molded Insulation. 
RESISTANCE 

Boxes. See Instruments, Laboratory Standard 

Coil Cores See Cores, Resistance Coil. 

Test Sets See Instruments. 

Units. See Units, Rods & Grids. 

Wire See Wire, Resistance 
RESISTORS. See Resistors, also Units, Rods & Grids 
RESISTORS 


Hardwick, Hindle, Inc., 216 Emmett, Newark, N. J 


Westinghouse Electric & Mfg. Co East Pittsburgh, Pa 
RESURFACERS, Commutator. See Stones, Com 

mutator; also Tools, Commutator Truing. 
RETAINERS, Rress Punch. See Punches & Retainers 
REVOLUTION COUNTERS. See Tachometers. 
RHEOSTATS 

Motor Controlling. See Controllers, Motor; also Rheo 

stats. 
Radio. See Radio receiver Parts. 


Sewing Machine See Controllers, Motor; also Rheostats 
RHEOSTATS 
Motor Starting, Field and Speed Regulating, Meter Test 


ing Plating Tank 


Biddle Co., James G., 1209 Arch, Philadelphia, Pa. 
Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee, Wis 
De-Jur Amsco Corp., 95 Morton, New York, N. Y 

General Electric Co., Schenectady, } %. 

Hardwick, Hindle, Inc., 216 Emmett, Newark, N. J 


Rubicon Co., 29 N. Sixth, Philadelphia, Pa. 


Sundh Electric Co., 209 Parkhurst, Newark, N. J. 
Westinghouse Elec. Mfg. Co., East Pittsburgh, Pa. 
RIVETS 
Hassall, Inc., John, 402 Oakland, Brooklyn, N. Y. 
RODS, Resistance. See Units, Rods and Grids. 
ROLLER BEARINGS. See Bearings, Ball and Roller 
RUBBER. 

Tape See Tape Rubber and Friction. 
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ee hte Un 
SPRINGS 


al 


LEE SPRING CO.,INC. 
34 Main:St., Brooklyn, N 


For Every Purpose 





Springs of every 


Flexible Shafts, 
Wire Specialties. 
prices 








Electrical Manufacturing 


BRASS WASHERS 


Standard sizes in stock. Special sizes made to 


@ order. Also washers and stampings of any @ 
metal. 
Low Prices Quick Service 


Co. 
Cleveland, Ohio 


Guarantee Specialty Mfg., 
9610 Carr Ave. 


RUBBER, Hard 
Hard Rubber, Ebonite, Vulcanite. 
Stokes Rubber Co., Jos., Trenton, N. J. 
RUBBER, Solid Soft and Sponge 
Sponge Rubber, Semi-Hard Rubber, 
Goods. 


Mechanical 


Toycraft Rubber Co., 216 E. Seventh, Ashland, Ohio. 
RUST-PROOFING. See Plating and Finishing. 
SCREW SHELLS, Socket. See Shells, Screw Socket. 
SCREW MACHINE PRODUCTS 


Rubber 


Barnes Co., Wallace, Bristol, Conn 

Codntinental-Diamond Fibre Co., Chapel St., Newark, Del 
Hassall, Inc., John, 402 Oakland, Brooklyn, N. Y. 

Linden & Co., 891 Broad, Providence, R. I. 

Olson Mfg. Co., 56 Commercial, Worcester, Mass. 

Peck Spring Co., Plainville, Conn. 

Progressive Mfg. Co., Torrington, Conn. 

Roland & Whytock Co., 24 Calendar, Providence, R. I. 
Steinen & Co., Wm., 397 Market, Newark, N. J. 

Watkins Co.. D. M., 270 Pine, Providence, R. I. 
Wilmington Fibre Specialty Co., Wilmington, Del. 
SCREWS, Machine 

New England Screw Co., Dept. A, 44 Farnsworth, Boston. 
Progressive Mfg. Co., Torrington, Conn. 

SEALS, Oil. See Cups, Oil and Grease. 


SEGMENTS, Commutator. See Discs, Armature. 
SEPARATORS, Magnetic 
Supreme Electric Products Corp., 425 8S. Clinton Ave., 
Rochester, N. Y 
SHADES 
Mica. See Shades. Mica 
Molded See Molded Insulation. 
SHADES, Metallic 
Tin, Aluminum, Brass, Copper, Zinc, Steel. 
Benjamin Electric Co., Des Plaines, Ill. 


SHADES, Mica 
Continental-Diamond Fibre Co., 
Mica Insulator Co., 200 
SHAFT COUPLINGS. 
Transmission. 
SHEARS, Power 
Niagara Machine & Tool Wks., 
me 
SHELLS, Screw Socket 
Patton-MacGuyer Co., 17 


Newark, Del 
Varick, New York, N. Y. 


See Clutches & Couplings, 
637 Northland Ave., Buffalo, 


Virginia Ave., Providence, R. I. 


SHUNTS, Instrument. See Instruments, Laboratory. 
SIGN FLASHERS. See Flashers, Sign. 
SILK 
Cloth. See Cloth, Insulating. 
Tape. See Tape; Cotton, Linen, Silk. 
Thread. See Yarn and Thread. 
SILVER 
Baker & Co., Inc., 54 Austin, Newark, N. J 


Newark, N. J. 
New York, N. Y. 


Gilby Wire Co., Riverside Ave., 
Handy & Harman, 57 William, 
Wileo. See Wilson Co., H. A. 
Wilson Co., H. A., Newark, N. J. 
SILVER SOLDER. See Solder, Silver. 
SKINNERS, Wire. See Strippers, Wire. 
SLABS, Switchboard. See Asbestos; Molded 
tion; Slate; Soapstone 
SLATE 
(For Switchboard Slabs and Barriers.) 
Portland-Monson Slate Co., Portland, Me 
SLEEVE BEARINGS. See and 
SLEEVING. See Tape. 


SLOTTING MACHINES AND TOOLS, Commutator 
(Mica Undercutters) 
General Electric Co., 


Insula- 


Bearings Bushings 


Schenectady, N. Y 


Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore 
Til. 

SOAPSTONE 
(For Switchboard Slabs and Barriers) 

Lin-Stun See Westinghouse 


Westinghouse Elec. & Mfg. Co., 
SOCKET (Sockets) 


East Pittsburgh, Pa 


Flashing See Flashers, Sign. 
tadio. See Radio Receiver Parts 
Shells. See Shells, Screw Socket 


SOCKET REDUCERS AND EXTENSIONS 
Benjamin Elec. Mfg. Co., Des Plaines, [1l. 


General Electric Co., Section W-329, Bridgeport, Conn. 
[lewill Mfg. Co., Div. of Essex Wire Corp., 37 Manchester 
Ave., Detroit, Mich 
SOCKETS AND RECEPTACLES, Lamp. 
Metal Composition or Porcelain; | Pull Chain, Push 
Through, Key & Keyless Types Also Sign Receptacles. 
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Mercury Tube Switches 


— c— 55c Each 


Other types in stock 


Electrical Engineering & Equipment Co. 
Long Island City, N. Y. 


SPRINGS 








Coiled wire springs; 

special shapes from by Hunter 
vrass, phosphue bronze, 

chiume vanadium, music, HUNTER PRESSED 
hard drawn or oil tem- 

pered wire Also Cad- STEEL CO. 

niue nlated aprings Lansdale, Pa. 












8, No. 1 


PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Si sas vA 






Monson Slate 
for Electrical 


S 
Sr 





map 






\ Purposes, Natural 
e § Black, Oil Finish 
ATLANYS Quarries: 


a Monson, Maine 
Office, Portland, Maine 





Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee, Wis. 
General Electric Co., Seciton W-329, Bridgeport, Conn. 
SOLDER, Aluminum 

Platt Bros. & Co., Waterbury, Conn. 

SOLDER, Self-Fluxing 

Kester Solder Co., 4210 Wrightwood Ave., Chicago, III. 


SOLDER, Silver 
Handy & Harman, 57 


William, New York, N. Y. 
Wilson Co., H. J. 


A., Newark, N. 


SOLDERING 
Compounds. See Soldering Compounds. 
frons. See Soldering Irons. 


Lugs. See Lugs, Copper. 
Pots. See Melting Pots & Ladles. 


SOLDERING COMPOUNDS 

Stick, Paste, Flux, Salts, Fluid. 
Conductalute. See Technical Products Co. 
General Electric Co., Section W-329, Bridgeport, 
Kester Solder Co., 4210 Wrightwood Ave., 
Mitchell-Rand Mfg. Co., 19 Vesey, 
Red-Letter. See Ruby Chemical Co. 


Conn. 
Chicago, Ill. 
New York, N. Y. 


Ruby Chemical Co., Columbus, O 

Technical Products Co., (Sharpsburg Station), Pittsburgh, 
Pa 

Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa 

SOLDERING IRONS 

Yeneral Electric Co., Schenectady, N. Y. 

SOLENOIDS. See Coils, Finished. 

SPAGHETTI. See Tubing, Varnished Fabric. 

SPEED CHANGING UNITS. See Gears (Speed 


Changing Units). 
SPEED INDICATORS. See Tachometers. 
SPEED REDUCERS. See Gears, (Speed Changing 


Units). 

SPONGE RUBBER. See Rubber, Solid Soft and 
Sponge. 

SPRINGS 

Barnes Co., Wallace, Bristol, Conn. 

Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y. 

Hunter Pressed Steel Co., Landsdale, Pa. 

Lee Spring Co., 34 Main, Brooklyn, N. Y. 

Peck Spring Co., Plainville, Conn. 

Steinen & Co., Wm., 397 Market, Newark, N. J. 


STAMPERS, Name Plate. See Engraving Machines. 

STAMPINGS, Fibre. See Fibre. 

STAMPINGS, Sheet Steel 

Geuder, Paeschke & Frey Co., 1409 St. Paul Ave., Mil- 
waukee, Wis 

Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleveland, O 


{unter Pressed Steel Co., Lansdale. Pa 


Lansing Stamping Co., 168 S. Penn Ave., Lansing, Mich. 
Mullins Mfg. Corp., Salem, Ohio. (Vitreous Enameled.) 
STAMPINGS, Small 

Small Stamped Metal Parts for Electrical Devices. 
Barnes Co., Wallace, Bristol, Conn. 

Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y. 


Geuder, 

waukee 
Guarantee Specialty Mfg. Co., 
Hunter Pressed Steel Co., 
Massachusetts Machine 


Paeschke & 
Wis. 


Frey Co., 1409 St. Paul Ave., Mil 
9610 Carr Ave., 
Lansdale. Pa. 


Shop, Inc., Lansdale, Pa. 


Cleveland, O 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Signal Elec. Mfg. Co.. Menominee, Mich 

Steinen & Co.. Wm., 397 Market, Newark, N. J. 

STARTERS. Motor. See Controllers, Motor; 
Switches, Remote Control; Switches, Motor Start- 
ing; Switches, Snap Heavy Duty; Rheostats. 


STEATITE. 


STEEL SHEETS 
Newport Rolling Mill Co., Newport, Ky. 
Sharon Steel Hoop Co., Sharon, Pa. 


STEEL, Strip 


See Cores, Resistance Coil 


Aeme Steel Co., 2832 Archer Ave., Chicago, Ill. (Hot & 
Cold Rolled.) 
Barnes Co., Wallace, Bristol, Conn (Hot Rolled.) 
Sharon Steel Hoop Co., Sharon, Pa (Hot and Cold Rolled.) 
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Screw Machine 
Products and Springs 
for every purpose 


William Steinen & Co. 
397 Market St. Newark, N. J. 


ca 








SCREW MACHINE PRODUCTS 


in Brass or Steel 
Send us your specifications for 
an estimate. 
LINDEN & COMPANY 
S91 Broad St., 
Providence, R. I. 














Da 











Coils sonly 


We try to do one 
thing well. That’s 
why we make only 
coils. And that’s 
why we are able to 
doa job that assures 
unquestioned _ per- 
formance of the 
product of which 
our coils are a part. 





Coils made to specification 
in every size and shape 
with wire up to and in- 
cluding No. 36. 


Corts HNC orritat 








‘Pressed Metal is More Economical’’ 


HEAVY MEDIUM 


For the Electrical Industry 


Reduce cost d -ecu'e im- 
proved mech nic f .ctors 


| 
| 
Redesigns of your castings | 
furnished free. 


LANSING STAMPING CO. | 


1168 So. Penn Ave. Lansing Mich. 








STAMPINGS | 








| B Chicago Rawhide 


Mallets and Rawhide-Faced 
Hammers 


Used extensively in_ electric 
motor assembly and repair work. 


Saves Battered-Up Motor Parts 


Will transmit an effective blow 
without damage to the most deli- 
cate surface. The blow is not 
more destructive to the tool itself 
than to the object to which it is 
applied—therefore, doubly econo- 
mical. 


THE CHICAGO RAWHIDE MFG. CO. 
1287 Elston Ave., Chicago, IIL 
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the motor with a 


an all-steel 
frame 


WELD 
BUILT 


A rolled-steel frame, electrically 
welded, gives this motor unusual 
strength coupled with that much- 
desired lightness in weight. It 
incorporates all the modern 
methods of mechanical construc- 
tion and in every way upholds 
the traditional standard of EDCO 
quality and dependability. 
Bulletin No. 262, containing 
complete data on this new motor, 
sent on request. 





_ ELECTRO DYNAMIC CO. 


Bayonne, N. J. F Ovens 


worons CGENGRATORS 
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STONES, Commutator 

Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, 
Til. 

STOOLS, Factory. See Factory Furniture & Equip- 
ment, 

STOVE WIRE. See Cord, Heater. 

STRIP STEEL. See Steel, Strip. 

STRIPPERS, Wire 

Carlander, Henry, 508 W 146th St., New York, N. Y. 

E-Z See Pyramid Products Co. 

2 See France Mfg. Co 

France Mfg. Co., 10306 Berea Rd., Cleveland (Motor 
Driven. ) 

Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, 
Til 

Pyramid Products Co., 2311 8S. State, Chicago, Il 

Speedcraft See Wire Stripper Co 

Wire Stripper Co., 565 Erie Bldg., Cleveland, O (Motor 
Driven Wire Stripper & Twister.) 





SWITCHBOARD 
Instruments See Instruments, Portable 
Slabs and Barriers See Asbestos; Molded Insultaion; 


Slate; Soapstone 


SWITCH (Switches) 


Automatic Disconnecting See Switches, Storage Battery. 


3attery & Baby Knife See Switches, Battery 
Canopy See Switches, Snap 

Conveyor See Switches, Remote Control 

Feed Through See Switches, Snap. 

Fixture See Switches, Snap. 


Float See Switches, Tank 
Limit See Controllers, Motor. 
Mercury See Switches, Mercury. 


Motor Starting. Magnetic. See Controllers, Motor. 

Moto Starting, Non-Magnetic. See Switches, Motor 
Starting 

Motor Starting, Push Button. See Switches, Remote 
Control 


Pressure Regulating See Controllers 

Range. See Switches, Snap, Heavy Duty 
Remote Control See Switches, Remote Control. 
Reversing. See Controllers. 

Temperature Control See M@witches, Mercury. 
Storage Battery See Switches, Storage Battery 
Tank. See Switches, Tank 

Time. See Switches, Time. 


SWITCHES, Battery and Baby Knife 
Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee, Wis. 
Kendrick & Davis Co., Lebanon, N. H 


SWITCHES, Mercury 
(For temperature control apparatus) 

Con-Tac-Tor. See Minneapolis-Honeywell Regulator Co 

Cooper- Hewitt See General Electric Co 

Dunco. See Struthers Dunn, Inc. 

Electrical Engineering & Equipment Co., 3934 Van Alst 
Ave., Long Island City, N. Y 

General Electric Vapor Lamp Co., 883 Adams, Hoboken, 
N. J 

Hart Mfg. Co.. Hartford, Conn. 

Hywatt. See Minneapolis-Honeywell Regulator Co 

Kon-nec-Tor See General Electric Co 

Machlett & Son, E., 50 William, Long Island City, N. Y. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
Minneapolis, Minn. 

Nash, J. H 15 N. Jefferson, Dayton, Ohio. 

Perfect See Nash, J. H 

Struthers Dunn, Inc., 138 N. Juniper, Philadelphia, Pa 

Triple E See Electrical Engrg. & Equipment Co 

Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa 


SWITCHES, Motor Starting 

Cutler-Hammer, In 1288 St. Paul Ave., Milwaukee, Wisc 
Robbins & Myers, Inc., Springfield, Ohio. 

Safelock. See Westinghouse Elec. & Mfg. Co. 
Westinghouse Elec. & Mfg. Co., Mansfield, Ohio. 


SWITCHES, Remote Control 
Push Button, Magnetically Operated 
Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee, Wis. 
Diamond H See Hart Mfg. Co 
Dunco See Struthers Dunn, Inc. 
Electrical Engineering & Equipment Co., 3934 Van Alst 
Ave., Long Island City, N. Y (Conveyor. ) 
General Electric Co., Section W-329, Bridgeport, Conn. 
Hart Mfg. Co., Hartford, Conn. 
Struthers Dunn, Inc., 138 N. Juniper, Philadelphia, Pa. 
Sundh Electric Co., 209 Parkhurst, Newark, N. J. 
Triple E See Electrical Engineering & Equipment Co 
Westinghouse Electric & Mfg. Co!, East Pittsburgh, Pa 


SWITCHES, Snap 

Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee, Wis. 
Diamond H. See Hart Mfg. Co 

General Electric Co., Section Q-355, Bridgeport, Conn. 
Hart Mfg. Co.. Hartford, Conn 

Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


SWITCHES, Snap; Heavy Duty 

Heavy duty rotary snap switches for Electric Range and 

Small Motor Control 

Diamond H. See Hart Mfg. Co 
General Electric Co., Section W-355, Bridgeport, Conn. 
Hart Mfg. Co.. Hartford. Conn. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
SWITCHES, Tank 
Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee, Wis. 
General Electric Co., Schenectady, N. Y. 
Sundh Electric Co., 209 Parkhurst. Newark, N. J 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


SWITCHES Time 
(Automatic Clock Operated.) 
General Electric Co., Schenectady, N. Y. 
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SHERMAN 
TERMINALS 
SOLDERING LUGS 


SET SCREW CONNECTORS 
TINNED SPLICING SLEEVES 


H. B. SHERMAN MFG. COMPANY 
Battle Creek, Mich. 











Electrical Manufacturing 


Hart Mfg. Co., Hartford, Conn. 
Lamp-Lighter See Robbins & Myers Co. 
Robbins & Myers Co., Springfield, Ohio. 


TABLES, Steel. See Factory Furniture & Equipment. 
TACHOMETERS 


Speed Indicators, Speedometers, Revolution Counters. 
Biddle Co., James G., 1209 Arch, Philadelphia, Pa. 
Meissner Mfg. Co., 520 S. Clinton, Chicago, Il. 
Westinghouse Electric & Mfg. Co., Fast Pittsburgh, Pa. 
Weston Elec! Instrument Co., 582 Frelinghuysen Ave., 

Newark, N. J 


TAGS, Cable, Battery, Terminal & Pole 

Crowe Name Plate & Mfg. Co., 1252 Grace, Chicago, Ill. 
Haas, & Sons Co., Jos., Newport, Ky. 

TAMPING TOOLS, Coil. See Tools, Coil Tamping. 
TANK SWITCHES. See Switches, Tank. 


TAPE; Cotton, Linen, Silk 

Tape, Sleeving, Webbing 
Elizabeth Webbing Mills, Inc., Pawtucket, R. I. 
Consumers Rubber Co., 1302 Ontario, Cleveland, O. 
Criterion See Consumers Rubber Co 
Noxall See Consumers Rubber Co 
General Electric Co., Schnectady, N. Y. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


TAPE, Mica 

Continental-Diamond Fibre Co., Newark, Del. 

Mica Insulator Co., 200 Varick, New York, N. Y. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


TAPE, Rubber and Friction 

Adhere. See Westinghouse Elec. & Mfg. Co. 

General Electric Co., Schenectady, N. Y. 

Johnson & Johnson, New Brunswick, N. J. 

Jonfiex. See Johnson & Johnson. 

Paragon. See General Electric Co. 

Roebling’s Sons Co., John A., Trenton, N. J. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn. 

General Electric Co., Section W 9, Bridgeport, Conn. 
Mica Insulator Co., 200 Varick, New York, N. Y. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
TAPING MACHINES, Coil 

Seifert, E. R., Syracuse, N. Y. (Automatic) 


TERMINALS & CONNECTORS 

Low Tension, Secondary Terminals and Connectors. 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I. 
Sherman Mfg. Co., H. B. Battle Creek, Mich. 
Wolverine Tube Co., 1431 Central Ave., Detroit, Mich. 


TESTERS, Coil 
(Includes Armature Growlers, trouble shooters and other 
portable testing devices). See also Instruments. 
Kurman Engineering Corp., 22-14 40th Ave., Long Island 
City, N. ¥ 








Rubicon Co., 29 N. Sixth, Philadelphia, Pa. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
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MERCURY SWITCHES 


of unsurpassed quality at lowest prices. 
We offer a large variety of designs with 
mercury to mercury contact. 


Write for Bulletin ‘‘ P-L” 


E. MACHLETT & SON 
Established 1897 
50 William St. 
Long Island City. N. Y. 


ADE of aluminum 

or copper. Plain 

or stamped as ordered. 

Any length — widths 

3 to * in. Write 

, n or free samples & prices. 

ASIA JOS. HAAS & SONS CO, 
cables, etc. Newpert, Ky 


bei Ne 
TAGS 


Specialists in Paper Insulating Tubes, 
Sleeves and Cores 


STONE PAPER TUBE CO. 
900 Franklin St., N. E. Washington, D. C. 
QUALITY — PRECISION — SERVICE 





THERMOSTATIC METAL 


For Low and High Temperatures 
Our No. 1800 metal for temperatures up tc 
450° F. 
Our No. 2800 metal for temperatures up te 
1500° F. 


W. M. CHACE VALVE COMPANY 
1600 Beard Avenue, Detroit, Mich. 





The best in flexible arms 
for portable and thera- 


—g peutic lamps, etc. 
= = MADE of steel and brass 
in all Finishes. Speciai 
arms designed to your requirements. 
Write for prices. 
CHAS. FISCHER SPRING CO. 
238 Kent Avenue Brooklyn, N. Y. 
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TESTING INSTRUMENTS. See Instruments. 


TESTING LABORATORIES 

Baker & Co., Inc., 54 Austin, Newark, N. J. 

Elecl. Testing Laboratories, 80th St. & East End Ave., 
New York, N. Y. 

Rubicon Co., 29 N. Sixth, Philadelphia, Pa. 


TESTING OVENS. See Ovens, Industrial and 
Laboratory. 


THERMOSTATIC METAL 

Baker & Co., Inc., 54 Austin, Newark, N. J. 

ven Co., W. M., 1600-1608 Beard Ave., Detroit, 
Mich. 

Coffin Mfg. Co., B. F., 30 Court, Newark, N. J. 

Interstate Products Corp., 503 Mulberry, Newark, N. J. 

Midget. See Coffin Mfg. Co 

National-Harris Wire Co., Newark, N. J. 

Venbur. See Coffin Mfg. Co. 

Wilco. See Wilson Co., H. A. 

Wilson Co., H. A., Newark, N. J. 


THERMOSTATS 

Airswitch. See Minneapolis-Honeywell Regulator Co. 
Coffin Mfg. Co., B. F., 30 Court, Newark, N. J. 
Dunco. See Struthers Dunn, Inc. 


General Electric Co., Schenetady, N. Y. (For Melting 
Pot.) 

Klixon. See Westinghouse Elec. & Mfg. Co. 

Midget. See Coffin Mfg. Co. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
Minneapolis, Minn. 

Struthers Dunn, Inc., 138 N. Juniper, Philadelphia, Pa. 

Supreme Electric Products Corp., 425 8. Clinton Ave., 
Rochester, N. Y. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

Wilcolator Co., Newark, N. J. 


TINSEL, Cord and Thread 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
General Electric Co., Section W-329, Bridgeport, Conn. 
Rockbestos Products Corp., 464 Nicoll, New Haven, Conn. 


TOOLS, Coil Tamping 


Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, 
Ill. 


TOOLS, Commutator Slotting. See Slotting Ma- 


chines. 


TOOLS, Commutator Truing 


Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, 
Ill. 


TOOLS, Storage Battery 


General Electric Co., Schenectady, N. Y. (Lead Burning 
Outfits.) 
Pyratip. See General Electric Co. 


TRANSFORMER (Transformers) 
Laminations. See Discs, Armature. 
Radio. See Radio Receiver Parts. 
Gas Tube Sign. See Transformers. 
Oil Burner Ignition. See Transformers. 


TRANSFORMERS 
For Oil Burners, Gas Tube Signs and other special pur- 
poses. 
American Transformer Co., 174 Emmett, Newark, N. J. 
Chicago Transformer Corp., 2624 Washington Blvd., Chicago, 
Ill. 
Easton Coil Co., 22-17 41st Ave., Long Island City, N. Y. 
General Electric Co., Section W 355, Bridgeport, Conn. 
Wagner Electric Corp., 6400 Plymouth Ave., St. Louis, Mo. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
TRANSMISSION CLUTCHES & COUPLINGS. See 
Clutches & Couplings. 
TROUBLE FINDERS. See Instruments; also Testers, 
Coil. 
TRUCKS, Steel. See Factory Furniture & Equipment. 
TRUING DEVICES, Commutator. See Tools, Com- 
mutator. 
TUBE (Tubes) (Tubing) 
Brass & Copper. See Tubing, Brass & Copper. 
Condenser, See Tubing, Brass & Copper. 
Fibre. See Fibre. 
Fibre Candle. See Candles, Fixture. 
Flexible Metallic. See Tubing, Flexible Metallic. 
Mica. See Mica. 
Nickel. See Tubing, Nickel. 
Paper. See Tubes, Paper. 
Platinum. See Platinum. 
Porcelain. See Porcelain. 
Pyrometer. See Cores, Resistance Coil. 
Refractory. See Cores, Resistance Coil. 
Varnished Fabric. See Tubing, Varnished Fabric. 


TUBES, Paper; Cores, Sleeves, Bushings 

Cleveland Container Co., 10330 Berea Rd., Cleveland, O. 

Stone = Tube Co., 900 Franklin, N. E., Washington, 
wD. <. 


TUBING, Brass & Copper 
General Cable Corp., 420 Lexington Ave., New York, N. Y. 
Wolverine Tube Co., 1431 Central Ave., Detroit, Mich. 


TUBING, Flexible Metallic 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
BN. ¥. 

Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
Minneapolis, Minn. 


TUBING, Nickel 
National-Harris Wire Co., Newark, N. J. 
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Con-Taec-Tor 


MERCURY 
SWITCHES 


Dependable, positive and silent in op- 
eration. Can not corrode in use. Used 
inagreatvariety of controlequipment 


MINNEAPOLIS-HONEYWELL 
REGULATOR CO. 
2810 Fourth Avenue, So., Minneapolis, Minn. 


Time-O-Stat Controls Division, Elkhart, Ind. 
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Avail yourself of the facilities 


. of our new, modern factory 


EASTON 


COILS-TRANSFORMERS 
WIRE-WOUND RESISTANCES 





Manufacturers who desire to connect 
with an up-to-date factory specializing 
in parts for radio sets will find ideal 
business relations here. Your own de- 
signs will be turned out to exacting re- 

















S quirements —you will have confidence 
70 that your production schedules will be 
3 met on time. 
é Our Engineering Department will be 
- pleased to cooperate with you in your 
o design problems. A\ll information will 
z be held in strict confidence. 
| Send your specifications—or shall we call? 
y Samples and quotations furnished promptly. 
g 
| 
EASTON COIL COMPANY | 
| 22-19 41st Ave. Long Island City 
] New York 
e 
t. 
: 
. ; 
: / HEN you need a Motor that must 
not fail, you can depend on the 
: Ohio. Slightly higher in Initial Price, 


every Ohio Motor is so carefully made 
and tested that it has that extra factor 
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of safety to operate year after year, 
under even the most extreme service 
conditions. 


Double Wick Sleeve Bearings or Ball 
Bearings. 


1/20 to 1 Horse Power. 


The Ohio Electric & Controller Company 
Cleveland, Ohio. 


5905 Maurice Avenue 








There is a type of 
TIREX CORD 


for every portable need 


TIREX Portable Cord has every requisite essential 
to efficient cord performance, but the outstanding 
feature is ability to stand up under rough work, to 
absorb continuous punishment over long periods of 
time and always be ready for the next job. It is 
made up of one, two, three or four rubber insulated 
conductors surrounded and protected by an outer 
sheath of “selenium rubber,” the toughest rubber 
compound known. For more complete information 
write for the booklet “TIREX Portable Cords and 
Cables”. 


SINGLE 


Single conductor TIREX Portable Cord may be 
used for test leads, temporary wiring, meter leads or 
wherever a single conductor cord is applicable. 


CONDUCTOR 





TWO CONDUCTOR 


TIREX two conductor cord is used principally on 
portable electric tools, equipment and extensions. 
Suitable for laboratory work and manhole lighting. 





THREE CONDUCTOR 


This type of cord is used on three phase portable 
motors, also on single phase work where one con- 
ductor is grounded. 






Sie 





FOUR CONDUCTOR 


Four conductor cord is used for two phase and 
three phase motor work which requires grounding. 
Used on small motors, drills, ete. 


SIMPLEX WIRE & CABLE @ 


MANUFACTURERS 
201 DEVONSHIRE ST., BOSTON 


BRANCH SALES OFFICES 
CHICAGO, 564 W. Monroe St. SAN FRANCISCO, 390 Fourth St 
NEW YORK, 1328 B’way CLEVELAND, 2019 Union Trust Bldg. 
PHILADELPHIA, 1227 Fidelity-Philadelphia Trust Building 
JACKSONVILLE, 417 Barnett National Bank Building 


88 


GittaByY WIRE 


ROUND and FLAT 


RESISTANCE 
WIRES 


line of 
copper 


nickel 
nickel and 


Com plete 
aan haan 
alloys 


chro- 


othe: 
bare and covered, for every 
resistance need. 


eek ee a ee 


COMPANY 


Wilbur B eo Newark, N.. J 


Driver 





TUBING, Varnished Fabric 


(Spaghetti. ) 
Acme Wire Co., New Haven, Conn 
Brand & Co., William, 268 Fourth Ave., New York, N. Y¥ 
Empire. See Mica Insulator Co 
General Electric Co., Section W-329. Bridgeport. Conn. 
Mica Insulator Co., 200 Varick, New York, N. Y. 
Turbo See Brand. & Cx 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa 
TUNGSTEN 
Sheet, Wire sar and Powder 
Fansteel Products Co., North Chicago, Ill 


TWISTERS, Wire. See Strippers, Wire. 
UNDERCUTTERS, Mica. See Slotting Machines & 


Tools. 


UNITS, Rods and Grids, Resistance 
Chromalox See Edwin L. Wiegand Co. 
Cutler-Hammer, Inc., 1288 St. Paul Ave., 
Dur-ristor. See Cutler-Hammer, Inc. 
Globar Corp., Niagara Falls, N. Y. 
Hardwick, Hindle, Inc., 216 Emmett, Newark. N. J 
Louthan Mfg. Co., East Liverpool, Ohio. 
Poloron Electric Mfg. Co., 26 Waverly 
a. 


Milwaukee, Wis. 


Place, 


Pyrox. See Westinghouse Elec. & Mfg. Co. 
Rockbestos Products Corp., 464 Nicoll, New 
Rubicon Co., 29 N. Sixth, Philadelphia, Pa. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

Wiegand Co., Edwin L. 7530 Thomas Blvd., Pittsburgh, Pa. 


VACUUM DRYING & IMPREGNATING. See Ovens. 


VALVES, Electrically Operated 
Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee, 
Minneapolis-Honeywell Regulator Co., 2810 Fourth 
Minneapolis, Minn. 
Sundh Electric Co., 209 Parkhurst, 
Supreme Electric Products Corp., 
Rochester, N. Y. 
VARNISH (Varnished) 
Paint See Lacquer, Paint, Varnish. 
Tape. See Tape, Varnish, Fabric. 
Tubing. See Tubing, Varnish Fabric. 
VOLTMETERS. See Instruments. 
WASHERS, Fibre. See Fibre. 


WASHERS, Lock 
Everlock See Thompson-Bremer Co. 
Shakeproof Lock Washer Co., 2533 N. 
cago, Ill 
Thompson-Bremer & Co., 


WASHERS, Metallic 


New York, 


Haven, Conn. 


Wis. 
Ave., 


Newark, N. J 


425 S. Clinton Ave., 


Keeler Ave., Chi- 


1640 W. Austin Ave., Chicago, III. 


Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleveland, O. 
Massachusetts Machine Shop, Inc., Boston, Mass. 
New England Screw Co., Dept, A., 44 Farnsworth, Boston. 


WASTE CANS, Steel. See 
Equipment. 
WAX AND COMPOUNDS 


Sealing and Filling for Junction Boxes, Potheads. Bat- 
tery Tops and Bolt Head Tops; Impregnating; Saturating 


Factory Furniture & 


and Finishing; Chatterton’s Compound. 
Brand & Co., William, 268 Fourth Ave., New York, N. Y¥. 
Candy & Co., 35th & Maplewood Ave., Chicago, III. 


Co., 432 Danforth Ave., 
Diamond H. See Mitchell-Rand Mfg. Co. 
Dolph Co., John C., 168 Emmett, Newark, N. J. 
General Electric Co., Section W 355, Bridgeport, Conn. 
George Co., P. D., St. Louis, Mo. 


Cochrane Chemical Jersey City, 
a 








Leverite. See Mitchell-Rand Mfg. Co. 

Miracite. See Mitchell-Rand Mfg. Co. 
Mitchell-Rand Mfg. Co., 19 Vesey, New York, N. Y. 
Nu-Blac. See Star Porcelain Co. 


Roebling’s Sons Co., John A., Trenton, N. J. 
Rubberseal. See Mitchell-Rand Mfg. Co. 
Star Porcelain Co., Trenton, N. J. 
Zophar Mills, Inc., 242 Lorraine, Brooklyn, N. Y. 
WEBBING. See Tape; Cotton, Linen, Silk. 
WEDGE DRIVERS. See Tools, Coil Tamping. 
WEDGES, Armature. See Pegs, Armature. 
WELDS, Lead-in. See Radio Tube and Lamp Parts. 
WELDING AND CUTTING OUTFITS 
Electric Arc; Spot. Butt and Seam. 
American Transformer Co., 174 Emmett, Newark, N. J. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
WHEATSTONE BRIDGES. See Instruments, Labora- 
tory Standard. 
WICKS, Lubricating 
Brawley Felt Co., T. R., 279 20th, Brooklyn, N. Y. 
WINDERS 


Coil, Armature & Field. 
ture & Field Coil. 


See Winding Machines, Arma- 
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Market? 


Electrical Manufacturing 





WAXES, COMPOUNDS 
and VARNISHES 


for insulation of condensers 


transformers, coils, power packs, pot 


heads, sockets, wiring devices, wet 
and dry batteries, etc. 

WAX SATURATORS for braided 
wire and tape. WAXES for radio 
parts 


Compounds made to your 
specifications if you prefer. 


ZOPHAR MILLS, INC., Founded 1846 
212-216 Lorraine Street Brooklyn, N. Y. 


own 











Magnet Wire 
Electrical Cordage 
Rubber Covered Wire 
Annunciator Wire 
Bare Flexible Copper 
Braids and Cables 
Coils of All Types 


The Wheeler Insulated Wire Co. 
Bridgeport, Conn. 





Electromagnet. See Winding Machines, Induction Coil. 
Coil Induction. See Winding Machines, Induction Coil. 
Loop. See Winding Machines, Armature & Field Coil. 


WINDING MACHINES, Armature and Field 
Meissner Mfg. Co.. 520 8. Clinton, Chicago, Ill. 
Seifert, E. R., Syracuse, N. Y. 


WINDING MACHINES, Induction Coil 

Belden Mfg Co., 4633 W. Van Buren, Chicago, Il. 
Leesona. See Universal Winding Co. 

Meissner Mfg. Co., 520 8S. Clinton, Chicago, Il. 
Seifert, E. R., Syracuse, N. Y. 

Universal Winding Co., Boston, Mass. 


WINDINGS. See Coils, Finished. 
WIRE (Cable) (Cord) 
Armature Banding. See Wire, Bare. 
Asbestos Covered. See Cord, Heater. 
Bare. See Wire Bare. 
Cloth. See Cloth, Wire. 
Connector. See Connectors, Wire. 
Copper Clad. See Wire, Copper Clad. 
Frames. Forms. See Forms, Wire. 
Fuse. See Wire, Fuse. 
Heavy Duty, Flexible. See Cord, Flexible; 
Iron. See Wire, Bare. 
Lamp & Tube Filament. See Radio Tube & Lamp Parts. 
Magnet. 
See Monel Metal. 


Magnet. See Wire, 
Monel Metal 

Phosphor. Bronze. See Wire, Bare. 
Platinum. See Platinum. 

Radio Bus. See Wire, Bare. 

Resistance. See Wire, Resistance. 
Scrapers. See Strippers, Wire. 

Silver. See Silver. 

Steel. See Wire, Bare. 

Steel Flat. See Wire, Steel Fiat. 

Stove, Asbestos Covered. See Cord, Heater. 
Strippers. See Strippers, Wire. 

Twisters. See Strippers, Wire. 


WIRE, BARE 

Copper, Phosphor Bronze, 

Radio Bus. 

Anaconda Wire & Cable Co., 25 Broadway, New York, N. Y. 
Ansonia Electrical Co., Ansonia, Conn. 
Belden Mfg. Co., 4633 W. Van Buren, 
Chromaloy. See Gilby Wire Co. 
Cromic. See National-Harris Wire Co. 
General Cable Corp., 420 Lexington Ave.. New York, N. Y. 
Gilby Wire Co., Newark, N. J. 
Hatfield Wire & Cable Co., Hillside, N. J. 
Monax. See National-Harris Wire Co. 
National-Harris Wire Co., Newark, N. J. 
Novar. See National-Harris Wire Co. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Wheeler Insulated Wire Co., Bridgeport, Conn. 


WIRE, Copper Clad 

General Cable Corp., 420 Lexington Ave., New York, N. Y. 
WIRE FORMING MACHINES 

Seifert, E. R., Syracuse, N. Y. 


WIRE, Fuse 

(Zine and Alloy; Wire, 
National-Harris Wire Co., Newark, N. J 
Platt Bros. & Co., Waterbury, Conn. 


WIRE, INSULATED 


Annunoiator, Office, 


Heavy Duty. 


Steel, Iron; Armature Banding, 


Chicago, Tll. 


Ribbon and Strip.) 


Bell and Fixture Wire; Lamp & 
Telephone Cord; Ignition, Lead Encased, Park & Subur- 
ban Cable. Rubber or Varnished Cambric Covered Wire 
& Cable; Weatherproof, Slow Burning Wire. 

American Enameled Magnet Wire Co., Port Huron, Mich. 
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Do you want intimate contact with the Metropolitan New York 
Use METROPOLITAN ELECTRICAL NEWS 


—the electrical newspaper of the world’s richest, most compact market 








Vol. 8, No. J 


NICKEL & ALLOYS 
for the radio tube manufacturer: 


CUT NICKEL SUPPORTS LP ie tte) 
nickel or alloys 


GRID WIRE 


| 


PURE NICKEL STRIP 


be 


4 appliance manufacturer: 


Pm tet 
mea < 


Sette 
STRIP 


CROMIC “D”" 
NOVAR 


LL ee ee 
HANDBOOK & CATALO‘ 


NATIONAL HARRIS WIRE CO. 


Anaconda Wire & Cable Co., 25 Broadway, 
Anoroc. See Simplex Wire & Cable Co. 
Ansonia Electrical Co., Ansonia, Conn. 
Belden Mfg. Co., 4647 W. Van Buren, 
Colorubber. See Belden Mfg. Co. 


New York. 


Chicago, Ill. 


Condex. See Simplex Wire & Cable Co. 

Detroit. See General Cable Corp. 

Enterite. See General Cable Corp. 

Fibrex. See Simplex Wire & Cable Co. 

GE-Flex. See General Electric Co. 

General Cable Corp., 420 Lexington Ave.. New York 

General Electric Co., Section W-357, Bridgeport, Conn. 

i Insulated Wire Co., 148 Old Colony Ave., Wollaston, 
ass. 

Hatex. See Hatfield Wire & Cable Co. 


Hatfield Wire & Cable Co., Hillside, N. J. 

Lowell Insulated Wire Co., Lowell, Mass. 

Neptune. See General Cable Corp. 

Nitro. See Belden Mfg. Co. 

Ozex. See Simplex Wire & Cable Co. 

Parac. See General Cable Corp. 

Peerless. See General Cable Corp. 

Pyroproof. See Hatfield Wire & Cable Co. 

Rockbestos Products Corp., 464 Nicoll, New Haven, Conn. 
Roebling’s Sons Co., John A., Trenton, N. J. 

Remex. See General Cable Corp. 

Remoxide. See General Cable Corp. 

Salamander. See General Electric Co. 

Shield. See Ansonia Electrical Co. 

Simcore. See Simplex Wire & Cable Co. 

Simplex Wire & Cable Co., 210 Devonshire, Boston, Mass. 
Tirex. See Simplex Wire & Cable Co. 

Triton. See General Cable Corp. 

Wheeler Insulated Wire Co., Bridgeport, Conn. 


WIRE, Magnet 

Acme Wire Co., New Haven, Conn. 
American Enameled Magnet Wire Co., Port Huron, Mich. 
Anaconda Wire & Cable Co., 25 Broadway, New York, N. Y. 
Ansonia Electrical Co., Ansonia, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Celatsite. See Acme Wire Co. 

Cotenamel. See Belden Mfg. Co. 

Cottonite. See Acme Wire Co. 

Enamelite. See Acme Wire Co. 

General Cable Corp., 420 Lexington Ave., New York, N. Y. 
Inca. See National Electric Products Corp. 

National Electric Products Corp., Inca Mfg. Div., 


Wayne. Ind. 
Polymet Mfg. Corp., 833 E. 134th St., New York, N. Y. 
464 Nicoll, New Haven, Conn. 


Fort 


Rockbestos Products Corp., 
Roebling’s Sons Co., John A., Trenton, N. J. 
Silkenite. See Acme Wire Co. 
Strand & Sweet. See Polymet. 
Wheeler Insulated Wire Co., Bridgeport. Conn. 


WIRE, Resistance 

Advance. See Driver-Harris Co. 
Ballast. See Gilby Wire Co. 
Calido. See Driver-Harris Co. 
Climax. See Driver-Harris Co. 
Coffin Mfg. Co., B. F., 30 Court, 
Comet. See Driver-Harris Co. 
Cromic. See National-Harris 
Cromin. See Gilby Wire Co. 
Cupron. See Gilby Wire Co. 
Driver-Harris Co., Harrison, N. J. 

Gilby Wire Co., Newark, N. J. 

Ideal. See Driver-Harris Co. 

Karma. See Driver-Harris Co. 

Tucero. See Driver-Harris Co. 

Melco. See Coffin Mfg. Co. 
National-Harris Wire Co., Newark, N. J. 
Nichrome. See Driver-Harris Co. 

Solar. See Gilby Wire Co. 

Therlo. See Driver-Harris Co. 

Tophet. See Gilby Wire Co. 


WIRE, Steel Flat 


(Steel Coating for Armored Conductor.) 
Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE STRAIGHTENING MACHINES 
Seifert, E. R., Syracuse, N. Y. 
WIRE WRAPPING MACHINES 
Terkelsen Machine Co., Terkelsen Bldg., 
wooD 
Blocks. See Cabinets & Boxes, Wood. 
Boxes and Cabinets. See Cabinets & Boxes, Wood. — 
WORK BENCHES. See Factory Furniture & Equip- 
ment, 


YARN AND THREAD; Silk, Cotton, Asbestos 
General Cable Corp., 420 Lexington Ave., New York, N. Y. 


ZINC ‘ 
Horse Head. See New Jersey Zine Co. 

New Jersey Zinc Co., 160 Front, New York, N. Y. 
Platt Bros. & Co., Waterbury, Conn. 
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Newark, N. J. 
Wire Co. 


Boston, Mass. 
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Phenolic-Molded 
Volt-X Shell 


A PERFECT INSULATOR 


Replacing the Old Type Metal Cover 


for Electric Coils 







Products molded of ARC- 
Phenolic may be had in 
black or colors, plain or 
mottled. With or without 
metal Inserts. 


















SHOCK resisting, attractive in appearance, inex- 

pensive, practically indestructible . . . no 
wonder ARC-Phenolic-molded insulators are re- 
placing troublesome metal, wood and glass parts 
in electrical devices. We mold millions of such 
pieces in all shapes and sizes for all electrical 
purposes. 


merican Record Corporation 


Molded Parts of [PHENOLEC for Every P 
olded Parts of reese Every Purpose 
DURITE DUREZ 


NEW YORK: 1776 Broadway 





























CHICAGO: 645 Washington Blvd Principal Offices and Plants: 
CLEVELAND: 4900 Euclid Bids. 
DETROIT: 145 Eastlawn Ave. 5 cran t on 5 ~ enna. 
¥. 
‘ort | oo ———— a ——————————— — SS ee 
nn. | e 
| | | It’s an Art, 
CASE BROTHERS —- Moulding Bakelite 
INCORPORATED 
Boonton was the first to do it, and Boonton 
Highland Park, Conn. | has been refining the art ever since. It is 
this refinement that assures your product 
an added touch of quality. It is this “touch” 
ae ae that makes a good product excellent. 
] Boonton experience is at the disposal of 
Manufacturers of | every electrical manufacturer who wants 
| | excellent Bakelite mouldings rather than 
° just good ones. | 
Insulating Papers 
1ip- | 
‘ | and Boards rape I BB 85-4 


| | MARK 
| 


| Press Boards 


ce _ BOONTON 


_ Fuller Boards |" _ RUBBER MFG. COMPANY 
| Established 1891 


| 993 Fanny Road, Boonton, New Jersey 
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STEEL CABINETS? 
YES | WE HAVE THEM 


In various patterns and 
sizes—for use in either 
factory or office. They 
are all built of steel,_— 
for use in storing sup- 
plies, tools, parts, sta- 
tionery, catalogs, elec- 
tros, blue prints, etc. If 
we haven't the size you 
want we will build it 
special for you. 


No. 36 Cabinet 


This pattern has 36 
drawers in two. tiers, 
eighteen drawers to a 
tier. Inside measure 
each drawer is 10” wide 
x 15” deep x 3” high. 
Drawer front has brass 
combination pull and 
label holder. Cabinet 
mounted on 2-inch 
diameter steel swivel 
casters. Cabinet stands 
overall: 6914” high x 
24” wide x 16” deep. 
Finished in an attractive 
olive green lacquer 
Shipped fully set up, 
ready for use. This 
same style Cabinet may 
be had in single tier, 
triple tier, and quadruple 
tier of drawers. 


1 


Dependability 


From the standpoint 
of quality, uniformity. 
and prompt delivery. 
dependability has made 
Bead Chain the standard 
of the industry. 


Albert Lorsch & Co., Inc., Sales Agents 
607 Fifth Avenue 
New York City 





iy Beet Pat Pied) He) Ae Tt eet Bee pe pt 
FS At! ha] at beet At edt At) 


also: 


STOOLS CHAIRS 
TABLES 
BENCHES 

TRUCKS _ DESKS 

TOOL STANDS | 


No. 36 Cabinet 








No. 12-24 Cabinet | 
This Cabinet has a single tier 
of 12 drawers. Inside measure | 
each drawer, 24” wide x 18” 
deep x 3” high. Drawer front 
has two brass pulls and large 
label holder. Cabinet is 51” 
high x 26'5” wide x 1816” 
deep. Mounted on casters. 
Olive green lacquer finish. 
Shipped set up. 





THe strong light of public appraisal—focuses itself on every 
component part of your product. 


Just because the gearing is usually out of sight is no reason 
to believe it is out of mind. 


Perkins hardened and ground thread worms, with gears of 
corresponding quality and dependability, will guarantee 
— approval insofar as your power transmission is con- 
cerned. 


No. 12-24 Cabinet 


Jie dalisdls Bi Sthtnetine am baat 


BIRT RE 


No. 12-12 Cabinet 


A single tier Cabinet with 12 drawers, each 12” 
wide x 18” deep x 2” high, with combination 
brass label holder and pull. Cabinet is 40” 
high x 14!5” wide x 1815” deep overall. 
Mounted on 2” dia. casters. Finished olive 
green lacquer. Shipped set up. 


Consult Our Catalog M-S 


or write 


ANGLE STEEL STOOL CO. 


The Steel Equipment People 


PLAINWELL, MICHIGAN no. 19-12 Cabinet 


Your public knows and relies on Perkins gears. Their use 
in your product attests its high quality standards. 


i 


€ 
t 


20 years of experience in making first quality gears is yours 
for the asking. 


What are your problems? 


PERKINS MACHINE & GEAR COMPANY 
125 Circuit Ave., Springfield, Mass. 


ne Wes sobs 


IS RISIL 
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HOMAS MADE porcelains not 

T os promise but msure an un 
paralleled gerade of insulation 
tracy that only skilled craftsmen 
accustomed to precision workmanship 
can produce; and uniformity that is the 


direct result of modern production 


facilities. - ew we eo wwe we 


The Pioneer's experience betits him 
to offer the electrical manufacturer an 
exceptional service in the development 
of special porcelain parts of most any 


size or shape no matter how intricate. 
Your Inquiries Invited 
- 


The R. Thomas & Sons Co. 


LISBON, OHIO 


Manufacturing 


4 How about the 


U.S.A 


Established im 1873 








(Reg. U.S. Pat. Off.) 








Sponge and Solid 


Soit Rubber 


products 


for hundreds of 


electrical uses 


















‘ 3 : “I 


The many points of | 


contact where insulating 
protection is needed to 


absorb shock, vibration || 


and microphonic noises 
can be taken care of in 
a satisfactory manner 
with “Toyco” Sponge 
and Solid Soft Rubber 
Specialties. 

All “Toyco” products 
are made of virgin rub- 
ber to guarantee good 
aging quality and effi- 
cient service. 

“Toyco” Sponge Rub- 
ber is a low-grav- 
ity stock and can be 
supplied in many de- 
grees of density, 
either in standard 


die-cut and moulded 
for special purposes. 
Send blueprints or 
detailed specifica- 
tions and we will 
submit full particu- 
lars and prices. 


The Toycraft Rubber Co. 
216-224 E. Seventh St., Ashland, Ohio 


sheets 20“ x 20” or || 














The rolling stone may not gather any 


moss, but how about the rolling 


snowball? The further it goes the 


larger it gets. 


We believe that busi- 
ness is like that. The 
further a plant goes 
to develop its product 
and improve its serv- 
ice the larger the 
number of satisfied 
customers. Nocom- 
pany can “mark 
time.”’ [It must move 
forward or it will slip 
back. 


As for our plant, we 
can point to a growth 
of 332.8% in the past 
five years ! 





Antenna and 
Annuneiator 


Wire 


Braided and 
Stranded 


Wire 


Ignition 


Radio and 
Relay Coils 


Automobile 
Wire and 
Assemblies 


Special 


Rolled Shapes 


Bare, 


Enameled, 
Cotton and 
Silk Covered 


Wire 


AMERICAN 
ENAMELED 


MAGNET 


PORT HURON, MICHIGAN 








rolling snowball? 





WIRE COMPANY 


ESTABLISHED 1912 
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In any shape joe. — 
that ean be | ¥eeee> ‘ 
made trom we Rt =e 
2 How The ‘‘Brandywine’ 
our fibre ” "Got Its Neme— BAKELITE MOLDED PARTS 
7. During the conquest of New are light in weight, have high dielectric and tensile strength, and are 
5 o y the th i 55 not affected by oil, water, nor most acids. Metal inserts cen be 
tubing = eee eee = securely molded into them. Their use improves both the quality 
. brandy, or “brandywein”’ as and appearance of most products. Our engineering department will 
base they called it, was sunk by work with you on perfecting new designs or improving old ones. | 


floating ice in this stream. Write for Catalog No. 50. 
The cargo, as a result, mixed 
with the fresh waters and 
from then on this stream was 


called the BRANDYWINE. 






CHICACO ee CORP, 


| 
| 2144 Walnut St. Chicago, II. 














also 





fibre tubing 
in any 
length 










The | satis 


UNUSUAL INSULATORS 
are easily adaptable in 


Cae) 


we sell many thou- 
sands of feet of full 
length fibre tubes 
to eustomers who 
do their own work. 
They depend upon 
us. So can you. 





ee 


LAVA  |8 








A specialized line means immedi- 
ate service. It means specialized 
knowledge. It means individual 
attention, and special care. It 
means uniformity regardless of 
quantity. And it means econom- 
ical production. 















Just as workmanship 
varies so does quality 
of material of which 
there are several—to Ask for 
be intelligently chosen Book 
on the basis of the re- 
quirements of the par- 
ticular job in hand. 


Try our specialized service. 


BRANDYWINE 
FIBRE PRODUCTS CO. 


1420 Walnut St. 


Wilmington, Delaware 


AMERICAN LAVA CORPORATION 
1425 William St., 
CHATTANOOGA, TENN. 


Manufacturers of Electric and Heat Resistant Insulators 
Ask for book and samples 
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Superelectric Automatic 
Toast Server,manufacture 

of Acme Strip. Product of 
Superior Electric Products 
Corp., St. Louis, Missouri 
















€ 
Sui 


TABLE SPRINGS 
QUALITY 2 DELIVERY 


PRICE 
may we quote? 

























for Spri 
plants Ng Se. 
ew? Mees, 
COOK SPRING CO. DIV. DETROIT DIVISION Ss RIp 
ANN ARBOR, MICHIGAN 6400 MILLER AVENUE 





BARNES-GIBSON-RA YMOND-ING 


for Electrical Manufacturing 


| Being Fixed Condenser Acme Strip is rolled to meet the 


Sp ecialists most exacting requirements, 
Weare prepared to apply 
years of experience to 
the important problems 
of condenser application. Te 
What it’s taken us years SOnDENSen | 
to learn we can give Coie Me 

you quickly ; specialized 
knowledge and a proven 
product. 


and every ton of steel is inspect- 
ed for temper, surface, edge con- 
ditions, thickness and width 
variations. A full range of sizes 


of both hot and cold rolled is 


furnished in long length coils 





Igrad Condenser Mfg. Co., Inc. 
Rochester, N. Y. 


i-G-R-A-D 








or straight lengths, for stamp- 











ing, forming and deep drawing. 


Write us about your requirements. 


Hot and Cold Roll Strip on Gen. Offices: 2832-40 Archer Ave. 
Bright, Galvanized, Stainless STEEL CHICAGO, ILLINOIS 









soldering job 







Packed in a handy tin container encased 
in wood for protection. Non-poisonous 
-non-corrosive—odorless—and in every 








way ‘the perfect flux.’ Unusually eco- 
nomical on a production basis | 



















ATLANTA DETROIT MILWAUKEE BROOKLYN 
LOS ANGELES SAN FRANCISCO SEATTLE MONTREAL 
69 






Write for a generous free sample. 


Also manufacturers of steel bands an 
| a complete line of strapping tools for rein- | 
| forcing all types of shipments. Write for 
{rnew booklet which shows how you can 
save on container and shipping costs } 
through the use of Acme Nailless Band. 
















THE RUBY 
CHEMICAL CO. 
Columbus, Ohio 










ESCO 











has specialized in the 





Electrical 


Motor Generators 





‘*Fit’’ the application 
‘*Fit’’ the power supply 
* 
Motors — Generators — Dynamotors 
Rotary Converters 


DESIGNED 


DEVELOPED 


MANUFACTURED 
QUICK DELIVERY 


*“*ESCO”" is a company where “ 


’ or ‘‘Let’em wait.’’ 


Valve control 

Water tight doors 
Pianos 

Electric indicators 
Telegraph 

Airplane dynamotors 
Wind driven generators 
Portable gasoline units 
Speed reducers 
Ventilators 

Telechron resetters 
Automatic chucks 
Recording instruments 
Elevator door control 
Elevators 

Radio beacons 

Radio transmitters 
Flexible shafts 
Riveters 

Gasoline pumps 
Television 

Talkies 

Bottle washers 

Phase shifters 
Frequency changers 
Radio receivers 

Hair dryers 

Arc lamps 


Why not profit by our long experience? 
ment and practical engineering talent. 
disposal. 


“*Special.”’ 


LOW PRICES 


Special’’ does not mean ‘‘soak 
Because for seventeen years ‘‘ESCO"” 
‘“Special’’ voltages, fre- 
quency, speed, and mechanical design are the objectives of 
our equipment and organization. 


OUR EXPERIENCE IS_ BROAD. 


f the special applications of our motors and generators, 
manufactured during this last December. 


Below is a list of some 


Anti-corrosion 
Oil burners 
Automatic whistle 
Ore-vibrators 
Organ generators 
Hoists 

Freight trucks 
Temperature control 
Polishers 
Automobile radio 
Stock quotations 
Sun lamps 
Bookkeeping unit 
Forced draft 
Knitting mills 
Printing press 
Electro plating 
Remote control 
Movie cameras 
Aerial cameras 
Cloth cutting 
Coin counters 
Pneumatic valves 
Valve grinders 
Theater dimmers 
Cup vending 
Refrigerator 
Automatic stoker 
Weaving 





COMPANY 


221 South St. 


Stamford, Conn. 


Manufacturers of motors, generators, 
dynamotors and rotary converters 


Manufacturing 





Kno 

















Up to date equip- 
They are all at your 
Write us for bulletins or information. 


tc TRICK 





MEISSNER 
SYNCHRONOUS MOTOR 


A complete and fully assembled 
motor, easily attached to clocks, 
toys, electric novelties, window dis- 
plays, etc. Size, 21x 1% inches. 


MEISSNER MFG. CO. 
522 SOUTH CLINTON STREET « » CHICAGO 





Testing of Electrical 
Materials 


Dielectric Strength 

High Voltage Breakdown 
Conductivity and Resistance 
Chemical Composition 
Mechanical Strength 
Microscopic Structure 
Wearing Qualities 
Operating Characteristics 


ELECTRICAL TESTING 


’ LABORATORIES 
Testing Appliance Cord Sets 80th St. and East End Ave., New York 





ylest 


A written report te each elient 





WOLVERINE SOLDERING LUGS 


Heavy duty, high efficiency, accurate lugs—tinned 
or plain—from seamless deoxidized copper tubing. 
Listed as standard by Underwriters’ Laboratories. 


A complete line to meet all requirements. Quick de- 
livery from stock. Send fer price list. 
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Can we help you on 
Heating Element? 


_ E design and make heating elements and units for manu- 
facturers of heating pads, curling irons, soldering irons 


permanent wave apparatus, necktie pressers, aquarium 
i § P heaters and fifty other devices requiring a compact, efficient, low 
PN priced heating unit. 


These are carefully insulated with the basic heat resisting ma- 
terial—asbestos—and the insulating process used allows them 


fT choice of experienced to be folded for insertion into a tube, sewed on a flexible base 


or bunched to fit a peculiar slot or recess. The individual units 

l rical engi : are equipped with leads, also insulated, so that connections can 
CACCEEICS € & MESES, this be quickly made. The designs are right; the units efficient. 

tape combines all the attributes If you are working on a device requiring a heating unit, let us 

desirable in a tape for electrical help you by designing the unit for it. Write us, telling us what 


temperatures you want, and where. Send us a sample of the 


use. Its adhesiveness and non- device. We'll function as your own engineering department. And 
, : fj i there'll be no obligation at all—no cost. 
corrosive action, de initely Get in touch with us at once: ask for samples. Fill in the coupon 
place it above the ordi- and attach it to your letterhead giving us additional information 
/ about your experimental or production requirements. 
nary holding or 


adhesive tapes. 


ill in and mail today to get 


_———TSo = 
Write for free sample and convince 4 oes from Rockbestos Products Corp. | 


5 , 5 468 Nicoll St., New Haven, Conn. 
yourself of its superiority ' 


‘Please send samples of heating element 
—o— « and units—no obligation. 


JOHNSON & JOHNSON 
New Brunswick, N. J. 








} 
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SPRINGS & AUTOMATIC SCREW MACHINE PARTS 








Little Giants? 


Springs and screw machine products. 
Little things. But of incredible im- 
portance to the correct operation 
of electrical mechanisms. Like 
the hairspring of a watch, their 
function is great though their 
size be tiny. 






* a aa 
WWW. ¥ 
5 el 


X 
\ 





Peck engineers are spe- 
cialists in the application o 
these “‘little giants’. Our X 


It costs so little to be sure you are 


\ 
right. 


\ 
\ 


What is your problem? 


| THE PECK SPRING CO. 
PLAINVILLE, CONNECTICUT 


SPRINGS & AUTOMATIC SCREW MACHINE PARTS 





DeJur-Amsco 
Heavy-duty 


Rheostats 4, 





delicately 
controlled 


in 
motor operation 








| « 
| mixing 
| Type H D. 75 panels 
|| More than 8 years’ progressive os 
|| experience are back of De Jur- spot 
|} Amsco rheostats. That means : 
|| that the manufacturer of any welding 
|| equipment of highly technical @ 
|| nature can depend upon De Jur- electro 
|} Amsco to produce rheostats of an , 
|} unusually high quality and for plating 
the most unusual application. 
Consulting with us incurs no etc. 


obligation. 


De JUR-AMSCO CORPORATION 
95 Morton St., New York, N. Y. 








oS 
years of specializedexperience \ 

e e ° \ 
are at your immediate service. \. 


electric power 




















iad 





Multiple Coil Winding 
Automatically Controlled 


Producing coils in multiple, or stick form is 
hardly new . . . . BUT, 


machinery for accurately winding paper-insu- 
lated coils, without attention from the operator, 
is decidedly revolutionary. 


No manufacturer can afford to overlook the 
money-saving possibilities of the 


NO. 104 “UNIVERSAL” 
FULLY AUTOMATIC 
COIL WINDING MACHINE 


Full details on request. 


UNIVERSAL WINDING 
COMPANY —=BOSTUN 





Refractory and Electrical Porcelain 


« materials tested, quality watched » 


ONSTANT check of our manu- 

facturing processes guarantees 
quality. "COLONIAL" is known for 
quality and thoroughness. Mail in 
your sketch for suggestions and prices. 
We create easily, make quickly, and 
ship promptly. 


The COLONIAL INSULATOR Co. 


973 Grant St. Akron, Ohio 
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cost, and 








































SPECIAL 
STUDS 


SPECIAL 
SCREWS 


MACHINE 
SCREWS 


MACHINE 
SCREW NUTS 





motor drives. 


per cent reliable. 


SHOCK ABSORBERS 


They make an automo- 
bile easy riding and a mo- 
tor drive easy running. 


Oneida flexible couplings 
are the simplest kind of 
shock absorbers for small 
r 

They are 
simple to apply, low in 
one-hundred 










In ordering your 
sample state shaft 
diameter and 
length. 


DELBEE RUBBER CO. 


Syracuse, N. Y. 
eee cee al J 


HERE is an immense 

amount of satisfaction 
enjoyed by us through the 
fact that on our books 
are the names of leaders 
in industry who continue 
to place their business with 
us. 


There is only one reason 
—their requirements are 
accurately and PROMPT- 
LY attended to. 


Is your name on that 
list? 


THE PROGRESSIVE MFG. CO. 


Torrington, Conn. 


Manufacturing 


















in Special 


We have enjoyed many 
years’ fruitful experience 
in helping electrical man- 
ufacturers work out prob- 
lems involving the use of 
special porcelain. 

Our ample facilities not 
only insure deliveries when 
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SPECIALISTS 


Poreelain 


specified but the highest 
degree of accuracy obtain- 
able in this class of work. 
Send us samples, drawings 
or blueprints and we will 
send quotations that 
should prove interesting. 


UNIVERSAL 


CLAY PRODUCTS COMPANY 


1525 FIRST STREET 


700 Styles and Sizes 


y OIL SEALS ~ OIL CUPS~OILHOLE 
COVERS ~ OILERS~MULTIPLE OILERS. 


SANDUSKY, OHIO 


Veriflex 


Flexibility is the essential in 
Good Heater cord . It is 
the basis of Driver-Harris 
Central Station Grade. 
Write for booklet “How to 
Tudge Heater Cord.” 


Driver-Harris Company 
Harrison, New Jersey 










| 


REQUEST 


gy 
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|MOTOR STARTERS 


SUNDH | 


FOR 


Adjustable Speed 
Shunt or Compound | 
Wound D.C. Motors | 


Manually Operated. 
Sliding Contact Type. 
No-Voltage Protection. 


Speed Change by Field 
Weakening. 


Three Standard Forms. 


Write for Bulletins | 
8530, 8532, 8534. {| 





Bulletin 8534 


sSUNDH ELECTRIC COMPAN Y7 } 

- Tr TSOUnGH | 

S ® Enicaco _ NEWARK. N.J. } 

ie BosToON CINCINNAT] DALLAS.TEX LOS ANGELES NEW YORN YORK San pean | 
PEA BUFFALO CLEVELAND DETROIT MIAMI FLA. PHILADELPHIA SEATTLE, 

ORT tT a AGENCY IN CANADA—RAILWAY K POWER ENGINEERING CORPORATION, LIMITED. | 


*A CLARK “3C”" ORGANIZATION® 

















Coils 
tested 
quickly? 


This coil tester is designed for rapid 
It is used for de- 
tecting short-circuited turns and defec- 


production testing. 


tive insulation in coils and windings of 
all kinds, including transformer coils, 
solenoid coils, radio coils, assembled 
motor field structures, 
matures, etc. 

Get a correct check on your coils. 
Write for a copy of Bulletin 1090. 


completed ar- 





RUBICON COMPANY 


Electrical Instrument Makers 


29 North Gth Street 








Philadelphia, Pa. || 


Manufacturing 
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k TEMPERATURE a FACTOR 
IN YOUR PRODUCT? 


BEM A, CONTROL IT 
eae ALITOMATICALLY 


HER Foetal 





1.0 2 ee 
es + hed 


° 
FORMED 





BIMETAL 4x 
—~ Bends with eB ~Le Bends with the Wo 


Where automatic action is desired, 
to control temperature, Chace 
Thermostatic Bimetal used as the 
active element of your thermostat 
assures high sensitivity, accuracy, 
reliability. 1200 degrees Fahrenheit 
without distortion. Obtainable in 
sheets, strips or formed to meet 
your requirements. Consult our 
Engineering Department. 


Manufactured by 


W. M. CHACE VALVE CO. 
1608 BEARD AVE. DETROIT. MICH. 











‘ Strip-Wire | 











EYELETS | 


brass, steel and zinc 


FUSE METAL 


for fuse elements 


ZINC | 


THE PLATT BROS. & CO. 


WATERBURY, CONN. | 





~oe patentee 


Quick Service on 
SCREW MACHINE 
PRODUCTS 


—accuracy, too, én anything made of from 
1/16” to 1-54” round or from %” to 1-%” 
1ex. stock—to specifications. Send samples or 
blueprints. 


D. M. WATKINS COMPANY 


270 Pine St. Providence, R. I. 


Since 






1895 


Va3 
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PARAGON DIE CASTINGS 


ALUMINUM—ZINC—TIN and LEAD BASE 





A new plant, new equipment, but old, ripe experience 
behind every detail of our specialized work. Let us sub- 
mit quotations—our advice will not obligate you. 


Paragon Die Casting Co. 
2701 N. Crawford Ave. 















WELCO MOTORS 
UNIFRAME 

FOR MACHINE TOOLS 
HIGH TORQUE, 
TRAVERSE, 

CLAMP 
DUTY OUR | 
SPECIALTY. 


B. A. WESCHE ELEC. CO. 


1622 Vine St., Cincinnati, Ohio 








A HANDY TOOL 


for all 
MANUFACTURERS 


Here is a tool that will save 
you time and money, speed 
up production and lower 
your costs. 
This inexpensive tool strips 
wire of 10 to 20 gauge 20 
times faster than usual 
methods. Give it a trial on 
a money back guarantee. 
Thousands in use. 


PYRAMID 








e 


SF 


mI 


DRAWING 
STAMPING 
FORMING 


PATTON-MACGUYER COMPANY 





Small Metal Parts \“\a 
in 
eB Brass, Copper & Steel 6 











17 Virginia Avenue, Providence, R. I. 
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ELECTRITE 


A high grade fibre board 
for electrical insulation. 


A material of quality pos- 
sessing high tensile and 
dielectric strength. 


Tested and approved by 
the Underwriters’ Labora- 
tories. 


Pulp Products Department 


WEST VIRGINIA 
PULP & PAPER COMPANY 


35 East Wacker Drive 
Chicago, Ill. 


230 Park Avenue 
New York, N. Y. 
















= 


GIBSON-SPRINGS 

For All Purposes 

Of Any Material 
Carbon Steels 


Alloy Steels 


Phosphor Bronze 
Monel—Brass 
Compression 
Extension 
Torsion 


Flat 


WM. D. GIBSON CO. 


1800 CLYBOURN AVE. 


CHICAGO 
S6_" O28 


GIBSON-SPRINGS 





































ELECTRIC. 
HEATING ELEMENTS AND UNITS 
















Immersion, strip, tubular and ring 
units rated from 50 to 6000 watts. 






Every possible application, from 
largest to smallest, calling for tem- 
peratures from 50° to 2700° F. is 
welcomed by our engineering staff. 
If your problem calls for electric 
heat of any kind,—bring it to us, 
and we will give you the answer. 
If a standard TRENT element or 
unit won't do it, we'll design one. 
































HAROLD E. TRENT CO. 
618 N. 54th St. Phila., Pa. 





a 


eee 


Dielectric tests on insulation in 
small apparatus may be made 
quickly, safely, and accurately 
with AmerTran Type TS-4 
Testing Set. Available in sizes 
up to 2 kva., for potentials up to Send for 

10 kv., and with three voltages Literature 
providing maximum output, it 
may be used in factory or labora- 
tory to do the work of three test 
sets of usual design. It is 
equipped with a crank-operated 
voltage control, testing trans- 
former with four-section second- 
















ary, double-range voltmeter, cir- 
cuit breaker, and pilot light. 





AMERICAN TRANSFORMER 
COMPANY 
174 Emmet St. Newark, N. J. 


AMERTRAN Be 
TRANSFORMERS 
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For 
UNIFORM 
CONDUCTIVITY 
and STRENGTH 


use 


“HANDY” Silver Solders 


Standardized in 13 guaranteed compositions, having melting 
points from 1175 to 1600° F. 


Send for our Bulletin No. 7E containing va!uable informa- 
tion on silver-brazing. 


HANDY & HARMAN, 57 William St., New York City 























Thermostatic Metals 


NEW combination of metals perfected to avoid the 

necessity of extra processing when contact with 
steam or water makes the use of other thermostatic 
metals impractical. Little loss of sensitivity. Made in 
all sizes and shapes for every application. 


Contact Points 


e in Platinum, Silver 


and Alloys © 










Interstate Products Corporation 
503 Mulberry Street, Newark, N. J. 























All kinds of Electrical Screws carried in stock 


WRITE FOR PRICES 










Uniform Stamping 
on Name Plates 













THIS ‘MACHINE DOES IT. 






Dial Carries 
Letters & Figures 









Fast and Neat 
Marking by 
Inexperienced Help 












WE MAKE MANY OTHER MARKING TOOLS. WRITE FOR CATALOG. 
Geo. T. Schmidt, Inc., 4102 Ravenswood Ave., Chicago, Ill. 






J 
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Show Window Cord Lamp Cord 
Lowell Insulated Wire Co. 
Lowell, Mass. 
N.E.C.S. Wire 





Telephone Wire 


























Matched motors for any use. Mounting di- | HII 
mensions same regardless of type. Constant, i] 
two and four speed. Single phase, polyphase | 
or direct current. Ball bearings exclusively. Hh 
Sizes 1/30 to 2 Horse Power. | 


BALDOR ELEC. CO. 


BA 










St. Louis 


a 


A 
a 


























© A BETTER MOTOR oy Hl) 





“Everything iw lesulation” 


Compounds, Waxes and Paints 

Varnishes and Varnished Materials 

Insulating, Waterproofing and 
Maintenance Paints 





Mitchell-Rand Mfg. Co., 19 Vesey St., N. Y. 


“Candy’s Faultless” 
(True to name) 


WAXES 
INSULATING MATERIALS 


Rubber Covered and Weath 


roof Wire, 
or — Condensers, Conduit, 


atteries, Wiring Devices, Sockets, Switch- 
boards, etc. 
SPECIFICATIONS OUR SPECIALTY. Com 
pounds for Radio Parts. 





35 Years’ Experience in Compounding 


CANDY & COMPANY, Inc. 
35th and Maplewood Ave., Chicago, Ill. 
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Manufacturing 


Barnes-made Coiled Springs 


apt gmt 


Barnes-made Flat Springs 


3 =< ox 


Barnes-made Small Stampings 
eh 
in_any quantity, of any material 


aS Re 


for the Electrical Manufacturer 


ER 


May we figure on your needs? 


The Wallace Barnes Co. 


Bristol, Connecticut 


PCR REEL PP ATE: 


<i 
MAGNET 
WIRE 


PLAIN ENAMELED 
COTTON COVERED 


SILK COVERED 


ENAMELED AND 
COTTON OR SILK COVERED 


ROUND SQUARE 
RECTANGULAR 


Write for 48 page 
catalog M giving 
all engineering 


Specifications 





Sa 


THEANSONIA ELECTRICALCO, 
ANSONIA, CONN. 


SRR 
hice Se ew ROR ORLLOD 
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MULLINS 
ck 


EVERY Industry 


Any metal of any thickness... any 
size or shape... fast service! 

Ask for details on savings due to use 
of pressed metal parts. 


WRITE! 
® 
Mullins Mfg. Corp., Salem, Ohio 
332 S. Michigan Ave., Chicago Gen. Motors Bldg., Detroit 























Small difficult castings 
at low cost! 


Gray Iron, Semi-Steel and Aluminum Castings made to all requirements. 


Of real interest to manufacturers who want perfecty fitting castings at low 
unit cost. 


Our Engineers are saving manufacturers time and money on problems of J), in Screw Machine 
design and assembly to make possible lower finishing costs. , p d 

. ® . ste — y . LY ro ucts . . . + a 
Proper Mixtures prescribed by our Metallurgists facilitate your machining . ; 
operations and reduce waste. , : . .. thatis the foremost require- 
The resources of our Engineering Department are pleced at your disposal. Y ment of Electrical Manufacturers 


Inquiries are invited. No obligation, of course. b and a detail that receives our most 
careful attention. 


THE WESTERN FOUNDRY CO. \ natnee tat 


; ROLAND & WHYTOCK Oy NC. 
Kedzie Avenue at 36th Street 24 Calender St., Providence, R 


CHICAGO, ILLINOIS 


Parcélava 


HIGHLY REFRACTORY 





7 . 
A better resistance wire 




















It is a low resistance wire that permits soa , 
the proper distribution of heat units to MELCO one 
be dissipated for any amount of work is used in 
without high temperature of the ele- our MIDGET 
ment, thereby eliminating oxidation u H ERMO- 
and corrosion of the wire. This is an s TA 7 of 
advantage over high resistance wire, which there 













witht extibees. are over 
ich oxidizes 750,000 in use 
It can be used in oil baths andinflam- | fer many ae. 
mable liquids where ordinary wire will pose 1 of a s L. 
be destroyed. Chemical vapor will not SFSCEE CONETOS- 


affect MELCO. 


It is an ideal wire for heat con- Mra. 
trol, and offers possibilities in 

many new fields. 

INCORPORATED 
30 Court St., Newark, N. 3.| 


R@. oe 3 HAN a 


P lav 
NOK pe ME For Better Washers 


“Porcelava”, plain and threaded tubes for 
Electric Heating Appliances. Also for Radio ACTUAL 
Tubes, Pyrometers, etc., are meeting with SIZE 
marked success wherever used. 


May we quote on your porcelain insulation 


requirements? ; OF BRASS, STEEL AND COPPER 
| Highest quality—Low prices 
BURGESS & COMPANY Write Us 


EAST LIVERPOOL, OHIO MASS. MACHINE SHOP, INC. | 
Factory at WELLSVILLE, 0. BOSTON, MASS. 




























Write for detailed information. 
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One of Industry’s 
Outstanding Sales Executives 
Available 





Decidedly above average .... Complete industry 
knowledge .. . . Has produced results for industry's 
most successful manufacturers. Splendid appear- 
ance and excellent national contact among all indus- 
try groups .... Young enough to be vigorous and 
ambitious, old enough to have acquired a complete 
sales understanding based upon years of experience 
- +.» Only second time this producer has changed 
|| his situation in twenty years. If you are interested, 
| Dl have him write you. Address Box 272 ELECTRICAL 
| MANUFACTURING. 


ELECTRIC REFRACTORIES: 





Genceraco Electrical Refractories can be obtained in any 
desired shape or size, in dense as well as porous material and 
in color. They can be made of materials prepared exactly to 
your specifications or according to formulas developed by 
our ceramic engineers. These refractories are exceptionally 
resistant to thermal shock, are physically strong and are de- 
pendable for any electrical refractory service. 


will bring a quotation promptly to you. 





GENERAL CERAMICS COMPANY. 
71 WEST 35th STREET NEW YORK, N.Y. 














STRIPS PARALLEL AND HEATER 
CORD IN ONE OPERATION! 

A new production machine for stripping | 
parallel cord, heater cord, reinforced cord, F. O. B. New York. | 
Tirex cord or one to three single wires IN 
ONE OPERATION. 

Used by many of the largest electrical 
manufacturers in the country. 


Bencn SHEARS 


Newly designed foot operated shears for $29.00 Net 
cutting insulated wires. Combined with F. O. B. New York 
measuring device. eee ees ’ 


HENRY CARLANDER 


Either Machine sent on 
15 days FREE TRIAL. 
Send for illustrated 
bulletin. 














Why not try these better grade refractories now? A request || 


— 


Wire Strippinc MAaAcnHINE 


$38.00 Net | 








Manufacturer 
— West 146th Street New York, N. Y. 
i 





His Royal Highness 


THE SUN 


Bids you to come to 
ATLANTIC CITY 


and there enjoy his immeasurable 
benefits—of happiness and health 


THE CHELSEA 


Onthe Boardwalk—facing the sea—augments these bene- 
fits with the finest of food and the warmest of welcomes. 


Nightly concerts—10 story fireproof addition of bed 
chambers—children’s play room. 














Electrical Manufacturing 


So the head chef 
cooked her meal 


himself 


| we little lady. The doctor 
had said, ‘‘ Your food must 
be cooked just a certain way.”” 
And here she was in a big hotel. 
She called the manager and told 
him. He sent for the head chef 
and the head chef cooked her 
food himself. 


Just a little extra service, per- 
haps not worth telling. But it's 
one of the things that bring 
people back again to United 
Hotels. Of course our rooms are 
bigger... our closets larger... 
our cafeterias low priced. All 
that counts. But it’s that extra 
effort to please that really sets 
people talking. Try us... then 
you'll understand. 


Extra service at these 25 


UNITED HOTELS 


NEW YORK CITY'S only United... . The Roosevelt 


PHILADELPHIA, PA....... The Benjamin Franklin 
ey ere The Olympic 
pe TS Sere The Bancroft 
PU BE De occ cccces ...- The Robert Treat 
PATERSON, N. J....... The Alexander Hamilton 
I ah laresancvoeeed The Stacy-Trent 
I PG 6k 5 ct escecdca The Penn-Harris 
Is bbs céccecdccatcet The Ten Eyck 
ST DE: We 56k caticcsenans The Onondaga 
IIIT. Wi one vis cedcisences The Seneca 
NIAGARA FALLS, N.Y... ...6+-0-005 The Niagara 
WR iia ve nedecebeutnaaads The Lawrence 
SE I adc cn vesvecceesans The Portage 
RN BIE. oo 5 isc iccvecacaseweeas The Durant 
ee The President 
TUCSON, ARIZ. edare rowed El Conquistador 
SAN FRANCISCO, CAL. .......... The St. Francis 
SHREVEPORT, LA. ..... The Washington-Youree 
NEW ORLEANS, LA. ........+0s-: The Roosevelt 
NEW ORLEANS, LA. . .....+ The Bienville 
TORONTO, ONT....... 3 . The King Edward 
NIAGARA FALLS, ONT. .... ..++- The Clifton 


WINDSOR, ONT. ..... . The Prince Edward 
KINGSTON, JAMAICA, B.W.1.. The Constant Spring 


—«ip— 
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By the use of 
Die Cast Parts 



















Illustrated here are only a 
few castings where substan- 
tial savings have been effected, 
due to partial, and in some cases, total 
elimination of costly machining opera- 
tions. Castings are made from Aluminum, Zinc, 
Lead and Tin Base metals, alloyed to suit your 
particular requirements. 


Send Blue Prints or Samples for Quotations 







DIE CASTING DIVISION 


Barnhart Brothers & Spindler 


Monroe and Dhroop Streets, Chicago 


OEE 





Manufacturing 









































































Advertisers 


PE DA Gis bins edbnncdalccssthudentun svar ener 93 
PUG TEMA SOU “Pt OB son cnc es ces vce eke becca 9 
Pavin POrCeash COMMONS: TREK 656s bees eet cies eae 106 
Allied Die: Casting Comp... Ties. iccccccccccvicesescear 

American Enameled Magnet Wire Co...............++ 91 
American Insulator Corporation................0-00e0 105 
PTR TURNS. “GE ORERUIOIN soso 55 onan icc edenescscsen 92 


PUAN PRONE Meo 0.0 wis 6s Gnu 6 chan des sabi asea Oe 


SR FINS ON. soos, Soko as bansawe secs 100 
NE OE A CANE GB oa soo Kecie a oiin actrees vu 
in a EE Ee eee oe rere 90 


Ansonia Electrical Co., The 
Auburn Button Works, Inc 


PU NS ches in sg Seite ed Se unas paca’ 8 
RE IR ING gs salsa ins Keak b cieipa eae @ ain 82 
NN CNN RR a ip ws crass blewtee av ale Se wok Soca 101 
SCD OR Be WOR eect a Reeney aes bevieseceaWe 101 
PIRCHGS CPO APIO, TRG. ais 6s coieis ccc ccecseceece 93 
SrGRMNSE TOPOS OE MONET oii vie ec cccocsssaecencs 104 
mene Steen. Bite. Comeeny, Tee. ose oie ince ccesec econ 90 
POLNONs RKO, COMNORIN as 5 os cs evs acne Inside Front Cover 
Benjamin Electric Manufacturing Co................. 82 
ne CR RS RR conan ue icin deca eeu beseweetebecs 78 
Sn Or EE, I CDs oo oiek sac cceeeyicwsscbed cas 51 
NN IE io 6 oo (kine bic lig. o/s arbi ad afaais, W'e(8 e's 

ReON SIE NI soos ood AN Was Rls ins owe cdeeees 80 
ee ae a 2 er eee 89 
DERN BE CORSE, WIPER © «cs osc snaw ccs saeccceess 

Brandywine Fibre Products Co. .......ccccccccsccoces 92 
SINE RINE CE AD s 9 a5 5.9 9 walenk We 06 S\0. 65 90-0 ad blayees-0. 80 
punuue Tress & renee Co., “TOs «és co. 6s6k0.55%.00 60 12 


ne er rer eer eee 


Candy & Company 


SE CII on oy ccs ests casera ass Sues oak thes 103 
Re IES a a aq bined bine h ed aai-Kse Oa ORR 89 
Se WN GR, iis cn done BA we oR K Se Genes 86, 98 
Chicago Moulded Products Corp.....c.ccsccscsccsecs 92 
Chicago Radio Show & Elec. Exposition............... 75 
(OR GRINNED ERE 020s, EMBs. ceases caw ncssecmeees 85 
Lenn DOORS COON s 6.0 anne bes os os be ease Caw nela 

eet IND COIR Sia ocr cabs outs Sk se cK aN Se mERR 106 
CE Ns SL I Baca cc ctewoatvens ud estes we cae 102 
NE RI ht Bala aa Wied sn aso WN G8 WE wih. Cs ma Glahas brew Wea Lat 85 
ee SUNN SNR ois ocd oer sd cape ces ceemeun 96 
CRG Se Shc 8 Os 0.0.5 055s Screen ckse'decieuades 78 
Comtinental- Treen Prere CO. 6.6 6:6.6 0 0060 sens 6 00eaes 14 
CO TNE MOR es Cade Wns + 0.0e% Keb cod 005 6650" 80, 82 
Couper Oven: Tiertapeeter Cees: cicccccssccteceses 77 


Delbee Rubber Co 


ER OO rivet ci as ean edna eae ka oases es 61 
PE NN Vy calves wesdans scene soe v erase Seca 96 
eR (UN SR os hea Wes Gos baa kas seeees 

RC ONNG, “SUE SoS dns s vs acct bs 56 Se ce ee ee ees 80 
ee i, Ee ae erred ere er re ee re 97 
RUN TING INE eg oe hig dng Gib din 6, ul’ ache CIN wee Nemes 57 
ee ERIN labia sab 2x ma OCR avin a's wR RRS 76 


Dunning & Boschert Press Co., 


Easton Coil Co 


SE NE ae wii sos cba FRR SG KOE A Ee 94 
AEE I NS ice K base nec we soe eneeeen 76 
Ree ICN, BOO MOU, CO. cvs isis ek sasuds sac veess 8&4 
ee EE ea eer nee 94 
IG SION FR a ain an dar wetacuniensee HV ew Saaeuee 85 
ESOC WERDIE BEING, ENC. io ccvcceccicveccevesences 82 


Fansteel Products Co., 


Resern Denes Co., INE. RO i 6b ce Kicwedaceeeesecys 59 
piscer Series GCo., CHAS. Tess. ss cicdesccsaccss 84, &6 
ONES Ct as > bd pie be SCAR UREA Ca eae 77 
Pee DIE SRL, EMO as 65s ok db area tens cee ee 4 
EE ON EINES 5 546 455 owas edbadasS wale peu cee 79 


Ce Maas | BUNS ais as Saad ee silé ie os ees enna 10 
| eS eer rer rrr ere errr 69 
SE EE MOINS hcg ane oe he RD AOR ARES A aE 4S ae 103 
RY Ne TNE wie nine analews-cbavnescarecees 11, 16, 45 
General Electric Vapor Lamp Co..........cccssceees 

ee ee OE rare ee 82 
CAE eR EE Sv sncc ce tbehes Cade o ce eeeunseee 17 
ee Cee de ER eos wok ise va Ob oda kee vale aes 

Cennen, PRED CICS CO. 660 cdi ss vacencssianseus 

SO Re ey so 99 
ee MeN SS cNwdaw ac ceVcnSicd oposeecnuaeeen &8 
ee ES ce ee bake se bssd RAGE Oe Ree boca ewe 97 
CE: MO te cineca ese Ceke FA. c ot Maser eWeNR eee ke 6 
Cees eee BENE. COs can swe vcchecssncneuea ne 84 
a ee CIN ide sre ad eeu eek wie k a0n one beeen 

ae ee er er ee eS ee 86 
RN Se IN sia oss 6 40's 6. wSe Nea sin ded Cee wees pews 100 
EGG BU Rigs) SE ac cig hoe dak bw eves Bea nie daees seeceer 

NO NN soa aie Geipea e096. 85: SESS ATES TH CRY I 81 
RE ree ae Cee GR, Ree ii scenes ts Seewwes 15 
EE I Snr eke ch igs Waid 4.6 Grea ne seule Oke oe 103 
SNE NE TN Ci 0k cine babes zenens sober eters 84 








Ileal Commmatoter Presser CO. .5 osisscs ccccecsscevnes 
ee ee gg | a errr err ere rr errr ree 93 
RS I SOR iis wawscest aca beenears eek eHeS 80 
Inca Mfg. Division National Elec. Prod. Corp........ 47 
Foternational THsWstine COED. 062 cicsecseteseeovwnss 
Interstate Products Corp. .......ccccscccccccescceces 100 


Irvington Vartisn & Tnsdilator Co. 1.6 06 iisce stescccses 


Vol. 8, No. 1 


































July, 1931 


Jewell Elect. Inst. Co 
Johnson & Johnson 


Kendrick & Davis Co 
Kester Solder Co 
Kurman Eng. 


Lansing Stamping Co. 


Re re Ce De cc dikcenoecndwddd esse eeweew aad &4 
Se ne Ca. MRS. oe tba dds eb Ov oelnlean eae awee 77 
eS ee or ere eee &4 
RAETEUOE  EBORUROUINE © 5 565 dv c ssn eked ences weameceela 78 
RR: Ty Cg Oso oldin Sc du oboe eda nce Meee hadeued 13 


Lowell Insulated Wire Co 


Maas & Walstein Co 
Macallen Co., The 


SR OE CS cab vies anced bev es caeeeeetadeaanee 86 
De OE OM, «6 kinicn cack ceweediedeunagiannte 

See. SEReee GOO BOO. diccc « cxcesvdvedcsndendens 102 
Beene Tene Sk EDs anes cca vaeabes cn cncitaa nae 3 
WS GO i cca chins sco cdanisepeceeseess 76, 94 
Send: Se: CN ars vo arawman chee eee mie Cae 49 
ee ey ee eee ree ee 

Minneapolis-Honeywell Regulator Co................4. 86 
Pr +e GMa. np cca ceneeweseceunsweanea 101 
PRES: TN Gr vase ccdeeas baadeebecdbatarheders 102 


National Harris Wire Co 


National Vulcanized Fibre Co............ Inside Back Cover 
De Dn SEE Gbs oka oc000-00d0ebbeseadueanes 100 
eG TORO Me Gthe BOs coca ess ccacaxacenaen Back Cover 
Pe is us ing CK bbs kaw dbeeudeuseeateees 103 
PUGwNORS Temes DEs Cele cc ccccesescscccccces Front Cover 
Frewete Eee: Caste Core... TRG@scicc cc ccecvcadccsseen 63 
PIGGRES DEOOM. Ge POON WORE ook cceccscrscvcevesvens 79 
ee Gee ES. Gn gg ci dadeétucseebasnwened 76 


Norma-Hoffman Bearings 





Cee a: ee Ges, Bs bao hts tce ceed ecineanccecues 87 
CA EU Sa ce Ride oe Ch des écew nae ensdeeecurwaenes 84 
er Ee CM Os so arc ccheccdukeseueenneens 99 
ape ED CMe 6 os cee verdenceassesdavawmsavees 99 
in rene rere ry 96 


Perkins Machine & Gear Co 


ec eee tiatahiike Gaeta Gee &@. 90 


eee. Sees Ge Gs, Ss 6 ia oc ctswaeeasenddesaeaeeseeun 98 
peeee Meee, Se CUNO 6 cd knocks a diitaseu cease Waavan 82 
DE SE en 6 ive cba cbs au cawecacwoledes ees 83 
UNE ES Oc ah na hb eek uals eRe aed dw AONE eC 83 
Portiand-Monson Slate Co., The. .......cccccccccsccce 84 
Progressive Manufacturing Co., The...............0-. 97 
Pere THURMAN Gio osc ics rhe eos bwidncscecdsince 99 
Radio World’s Fair & Elec’l. Exposition............... 75 
DED GEE GM is) ahs a enac Kinin cue nbac cues eeomn 81 
OY SO SN oa ea dah aad osasewe Ge Rkane eke 

I MS ido owe die ae ov eae med eenane 18 
OR er eee Per rs er ae 55 
Se I, OS occ cece cence canded cenesece 95 
pe ee errr a re rr er ee 71 
GL CUMINONENE GOs SUNG i i csc vc cavcvenceeacetecee 102 
ME Ge. keke piknd oes Ulver ecccuseeedacienens duc 98 
Dee CONOR Gia, Ea 65 oir io 56 Sic rcawsedsacVedeene 93 
a ae, SE I sounds phadaae eae eee ees bao 

TN, ROM, GML: Widvedancccsev es eeudutioncaaeaew’ 100 
Sevison Magneto Engineering Co...............0ee005 78 
SCRGURE EMG WEOEE Gi 6kc cic csvcnieevetccewas 7 
INN CE, INE RNS ook 00 05 sires cieew eehadeciavaen 65 
Se - TROND COMER ies tice hncceceuceeeseceeeee 80 
SEI, EM MI Me id can 6.0-w nan e wwe tease ke-ws 86 
Se TER RRS ta os a ccethae seek bak cnwekan 79 
FE ON i seis cd ckew ads cwhaee weld eas 87 
SEE EME Gen UNE io a wn ckks ve pee neaes Ohms %08 67 
seamGaed Sess SNE Deshines, Mei. o i ciccccicivccveoes 73 
ee ROPCRN GOUNORI, BOO r hic cecccscevcducdensene 77 
a eee er ere eee 84 
OE od che ac kde ba ONES re babu 106 
BNO SE’ Cia i oda 0's fcaded ace cdbeedeeenwe 86 
STE Oa NeGdad tn wie x cdnwe Sade Roles Ole sy Kale 98 
StpeOs FOCI WVOGWCW acs 6 osc cats de wivccccencuac 78 


NE COPING 6 a0 56 82 ho ck cdeceteassawewes 


ee ES ibs os anc heen’ Seabee ees aa eR 81 
pO ey a re me arene 91 
Thompson-Bremer & Co 


TOGIEEe RUNES Gs ROR i ossin Sanerd dvlen wa dae voce 91 
SE Clas MENON MEE CAG Weck is owe tale Cadaneeeaae cowl 100 
ee ee ee Pe ee 103 
CISRVETORE COW CIOUMCWS GOs ois cccccencwib nacenssceere 97 
Universal Winding Company. .........ccccccccccccece 96 
Waeee : TI BNE Gi s<a 50.6 ons cc cuatvinnawes ees 

ee NE OG occ edo bamew ban cee ceeeealaken 

RS Ce do ces Ca Nudes vanéce decease 98 
ney III I OR oe ce eas pie walbe ca 99 
West Viramis Pule @& Papert Ce... 6c cccccccvccccces 99 
i IE a cs nas aiars wares wad caealeuraaled 102 


Wroentmmamoed Bee. & DRG. COs vende ce cccccctcccdcccece 
Weston Elec’l Instrument Corporation................ 
Wheeler Insulated Wire Co., The...............-e0e: 88 
ME Rds IE, ike ot oc wikia wore dk ws tena waraie Ok 
Wilmington Fibre Specialty Co 
Wolverine Tube Co 





Zophar Mills, Inc 
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3 can expect, from 


AICO, “tailor made” 


mouldings that follow your 
specification in its most 


Our ex- 


perience assures this result. 


minute detail. 
Our ‘record proves it. 


COLD MOULDED 


BAKELITE DUREZ 


LUMARITH 


BEETLE BRAYLITE 


AMERICAN 
INSULATOR 


CORPORATION 


New Freedom, Pa. 


SALES OFFICES: 
New York Bridgeport Chicago Detroit 
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106 Electrical Manufacturing 


MOULDERS SINCE 1897 
Thirty-four years of keeping constantly at it 
to develop and improve hard rubber 
products has placed us ina position 
to be of real help to many 


electrical manufacturers. 
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The wiark ° 
of Quality Up 











The Use Deteveiicus 
| the Grade of 
| Porcelain 


| Required 


Maybe we can cut 
production costs for 

UE to the wide i 
differencesinthe || you by suggesting 


requirements, | the use of 
Akron Porcelain Co. 


make a special study of 


each individual’s needs | Blaek Brazilan 


and then prepare a Porcelain 


to fit this need. | B e ht T bi 
Whether it’s low absorption, | rig ul ing 


high strength or some other || 






















requirement you can get the || _ | where a more costly 

correctporcelainoftheAkron || | . ° 

Porcelain Co. And closedi- | material is now be- 
mensions can be carefully || | ing used 


adhered to. 


Parts will be produced to || ™ : ; ; a 
meetyour specifications. Send || __ || Your inquiry incurs no obligation 
blue prints and specifications. _|| — 





‘ pO] THE CLEVELAND CONTAINER CO. 
The Akron Porcelain Co. | 10330 Berea Rd. Cleveland, Ohio 


| Akron Ohio | Detroit Hoboken Philadelphia Chicago 
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Want to 
Experiment ? 


If you are thinking along the lines of 
reduced overhead, lower manufac- 
turing costs, better appearance, value 
or performance, check your theories 
against the versatile properties and 


uses of NVF products. 










For free samples of Phenolite or 
Vulcanized Fibre just send us ap- 
proximate size and shape required, 


together with some idea of the in- 





tended use ... New ideas will be 




















welcomed, and money will be made 





by those who originate economies. 


ec 


*,..and look what we would 
save on assembly and 
hs sala at ahaciieidencaime breakage and rejections! 


piece Fibre washer and bushing with 





the inner side upset under the tubu- “The material we’ve been using for this part is okey for plenty of jobs and it’s cheap 
lar rivet—forming a perfect insulator to buy—but it’s mighty expensive to use... Without telling your department any- 
for this radio speaker connection and thing about it, I showed a National Fibre man what we were up against and here’s 


; ; ‘ his answer. Look at it! One piece,no breakage andthe absolute minimum of rejections.” 
materially reducing assembly time. 














“ “ “ “ “ 





. striving for improvement, or lowered manufacturing 
costs is a continuous performance for concerns out to beat 
competition ... A clever piece of designing, the adoption of 
a new material and out comes a product with better perform- 
ance, better value or lower price. 





eee ae ers Vulcanized Fibre and Phenolite (laminated bakelite) are ver- 


stock designed to take the place of e . ‘ 
, satile materials applicable to a thousand-and-one uses. But to 


a complicated assembly of metal and 


ened: viii: Sl wank ater ihaites make practical the improvement ideas of designers and 
ered to the manufacturer completely engineers often requires an intimate knowledge of the prop- 
fabricated. erties and characteristics of these materials. And right there 


is where National, with 58 years in this specialized business, 
can render you valuable service. Tell us what you’re after 
and let us work out the practical, economical solution. 


NATIONAL VULCANIZED FIBRE CO. 


Wilmington, Delaware Offices in principal cities 


HORSE HEAD 


JANUARY 


ay 


Tay) ao 


~<a 
so 


> es 
MARCH 


ae, 


Typewriter frame, die cast of an alloy of Horse Head— 


wear and fear 


ANOTHER 


You should have seen this new typewriter frame go through 
its paces—prove its improvement—before it passed into 
die casting production! All of the regular scientific tests. 
All the scrutiny this important change warranted. Extra 
banging, dropping, throwing, “desk tests” more than con= 
vincing to the skeptics. It is in production now. 


THE — JERSEY 
0 FRONT STREET, 
Zine Metal Alloys « Rolled Z 


machine is die cast. 


inc «= 


Zinc Pigments «= 


UNIFORM 
QUALITY 


ZINC 


AUGUST 


9) 


* 


SEPTEMBER 


9) 
‘ 


4 


OCTOBER 


6) 
( 


« 


NOVEMBER 


9) 
: 


U DECEMBER 


uniform quality—Zinc 


Rough tests prove a rugged metal. They determine whether 
the metal can stand the wear and tear typewriters often 
get—and stand it better than the metal it replaces. If the 
die casting alloy is based on Horse Head—uniform quality 
—Zinc (and this is) it can stand the wear and tear. 


4 
Give die castings—and die casters—a chance to better your 


products. 


ZINC eee 
NEW YORK CITY 


Sulphuric Acid «= Spiegeleisen 


“wear and tear”’ 





